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ABSTRACT
Ranges in  c e r t a i n  s o i l  p r o p e r t i e s  o f  some im p o rta n t 
a g r i c u l t u r a l  s o i l s  in  B o s s ie r  P a r i s h ,  L o u is ia n a , were 
in v e s t ig a te d .  P a r t i c u l a r  em phasis was g iv en  to  th e  k in d , 
am ount, and d i s t r i b u t i o n  o f  c la y  m in e ra ls  and to  th e  p la n t  
n u t r i e n t s  w hich a f f e c t  th e  g e n e ra l  f e r t i l i t y  l e v e l  o f th e  
s o i l .  T hree p r o f i l e s  w ere u sed  to  r e p r e s e n t  each  o f th e  
th r e e  s o i l  s e r i e s ,  M i l l e r ,  Y aho la , and Red Bayou (now 
c o r r e l a t e d  as T i ld e n ) . In  a d d i t io n ,  d a ta  were o b ta in e d  to  
compare 0 . 1  norm al h y d ro c h lo r ic  a c id  w ith  norm al ammonium 
a c e t a t e  as  an e x t r a c t in g  s o lu t io n  f o r  ex ch an g eab le  b a se s  and 
to  compare h y d ro c h lo r ic  a c id  w ith  0 .0 3  norm al ammonium f lo u -  
r i d e  in  0 . 1  norm al h y d ro c h lo r ic  a c id  s o lu t io n  as an  e x t r a c t ­
a n t  f o r  a v a i la b le  s o i l  phosphorus in  b o th  th e  c a lc a re o u s  
M il le r  and Y ahola and in  th e  a c id  Red Bayou s o i l s .  These 
s o lu t io n s  were u sed  a t  d i f f e r e n t  s o i l  to  s o lu t io n  r a t i o s .
Com plete s o i l  d e s c r ip t io n s  o f  th e  n in e  s o i l  p r o f i l e s  
w ere made, in c lu d in g  lo c a t io n ,  t e x t u r e ,  s t r u c t u r e ,  c o n s i s t ­
e n c e , and c o lo r .  D e te rm in a tio n s  o f  t o t a l  c a t io n  exchange 
c a p a c i ty ,  ex ch an g eab le  b a s e s ,  ex ch an g eab le  hy d ro g en , pH 
v a lu e s ,  a v a i l a b le  phosphorus and t o t a l  n i t r o g e n  c o n te n t  
w ere made on each  h o r iz o n  in  e a ch  p r o f i l e .  M echan ical
• t »
V l l l
a n a ly s e s  and m in e ra lo g ic a l  in v e s t ig a t io n s  by X -ray  d i f f r a c ­
t i o n  w ere made o f  c e r t a i n  sam ples in  each  p r o f i l e .  The 
a n a l y t i c a l  r e s u l t s  w ere d is c u s s e d  in  r e l a t i o n  to  th e  so u rce  
o f  p a re n t  m a te r i a l ,  developm ent o f  th e  s o i l s ,  c h a r a c t e r i s t i c s  
o f  th e  s o i l  p r o f i l e s ,  and p r e s e n t  n u t r i e n t  s t a t u s  b e a r in g  on 
th e  u t i l i z a t i o n  o f  th e s e  s o i l s .
More p r o f i l e  developm ent was e v id e n t  in  th e  c o a r s e r  
te x tu r e d ,  b e t t e r  d ra in e d  s o i l s  on th e  P le is to c e n e  t e r r a c e# j
th a n  in  f i n e - t e x t u r e d ,  p o o rly  d ra in e d  f i r s t  bo ttom  a l l u v i a l  
s o i l s  o f  th e  Red R iv e r . The s o i l  p r o f i l e s  o f  th e  a l l u v i a l  
M il le r  and Y ahola s e r i e s  showed l i t t l e  ev id en ce  o f  p r o f i l e  
developm ent w h ile  th e  Red Bayou s o i l  p r o f i l e s  d e r iv e d  from 
P le is to c e n e  t e r r a c e  m a te r ia l  had d i s t i n c t  h o r iz o n s  w hich 
c o n ta in e d  in c r e a s in g  am ounts o f  c la y  w ith  d e p th .
The ch e m ica l^ co m p o sitio n  o f th e  s o i l s  r e f l e c t e d  th e
so u rce  o f  th e  m a te r i a l  from  w hich i t  was d e r iv e d .  The
r e l a t i v e l y  h ig h  phosphorus and t o t a l  b ase  c o n te n ts  fu rn is h e d
e v id en c e  o f  th e  in f lu e n c e  o f  Perm ian  Red Beds o f  Texas and
Oklahoma on th e  R ecen t Red R iv e r  a llu v iu m . The r e s u l t s
in d ic a t e  t h a t  s o i l s  o f  th e  Red R iv e r  f lo o d  p l a in  a r e  c lo s e ly
r e l a t e d  from  s ta n d p o in t  o f  so u rce  and tim e o f  d e p o s i t io n  o f
t h e i r  p a r e n t  m a t e r i a l ,  im m a tu rity  in  s o i l  deve lopm en t, h ig h
b ase  s a t u r a t i o n ,  low a c i d i t y ,  and k in d  o f c la y  m in e ra ls  b u t
d i f f e r  in  t e x tu r e  and in  th e  d eg ree  o f  v a r i a t i o n  o f  p r o f i l e
ix
c h a r a c t e r i s t i c s .  The m in e ra lo g ic a l  c o m p o s itio n  o f  th e  
M il le r  and Y ahola s o i l s  was found to  be s im i la r  th ro u g h o u t 
th e  p r o f i l e .  Both s o i l s  c o n ta in  m o n tm o r i l Io n i te , i l l i t e ,  
and k a o l i n i t e  in  m od era te  q u a n t i t i e s .  The M il le r  s o i l s  a r e  
h e a v ie r  in  t e x tu r e  and a r e  more c o n s i s t e n t  w ith  d e p th  in  
th e  p r o f i l e  th a n  Y ahola s o i l s .
The Red Bayou s o i l s  o f  P le is to c e n e  t e r r a c e  m a te r ia l s  
a r e  m arked ly  d i f f e r e n t  from  th e  M i l le r  and Y ahola s o i l s  in  
to p o g ra p h ic a l  p o s i t i o n ,  tim e o f  d e p o s i t io n  o f  p a re n t  
m a t e r i a l ,  d eg ree  o f  p r o f i l e  dev e lo p m en t, ty p e s  o f  c la y ,  and  
b ase  s a t u r a t i o n .  They were found  to  be s e v e re ly  le a c h e d  o f  
b a se s  and a re  a c id  th ro u g h o u t th e  p r o f i l e .  They a r e  low in  
n i t r o g e n  and phosphorus c o n te n ts  and do n o t show 2:1  expand­
in g  l a t t i c e  c la y  in  th e  s u r fa c e  l a y e r s .
Because o f  t h e i r  c h e m ic a l, p h y s ic a l ,  and m in e r a l ­
o g ic a l  c h a r a c t e r i s t i c s ,  M i l le r  and Y ahola s o i l s  a r e  more 
f e r t i l e  an d , t h e r e f o r e ,  o f  g r e a t e r  a g r i c u l t u r a l  im p o rtan ce  
th a n  Red Bayou s o i l s .
By u s in g  r e s u l t s  o b ta in e d  w ith  norm al ammonium a c e ta t e  
a s  a  r e f e r e n c e  f o r  m easu rin g  ex c h an g e ab le  b a s e s , i t  ap p e a rs  
t h a t  0 . 1  norm al h y d ro c h lo r ic  a c id  s o lu t io n  a t  a 1 to  20 s o i l  
t o  s o lu t io n  r a t i o  was s u p e r io r  to  th e  1 to  50 r a t i o .  In  
s tu d y in g  phosphorus e x t r a c t i o n  from  th e  c a lc a re o u s  M il le r
and Y ahola s o i l s  w ith  0 .1  norm al h y d ro c h lo r ic  a c id ,  i t  was 
found t h a t  a 1 to  20 s o i l  to  s o lu t io n  r a t i o  was s u p e r io r  
to  a  1 to  50 s o i l  to  s o lu t io n  r a t i o  in  d u p l ic a t in g  th e  
amount o f  phosphorus e x t r a c te d  by th e  more commonly a c c e p te d  
.03  norm al ammonium f lo u r id e  in  0 .1  norm al h y d ro c h lo r ic  a c id  
s o lu t io n  a t  a 1 to  20 r a t i o .  Use o f  th e  h y d ro c h lo r ic  a c id  
and th e  ammonium f lo u r id e  s o lu t io n  was more s a t i s f a c t o r y  
th a n  0.1N h y d ro c h lo r ic  a c id  s o lu t io n  f o r  e x t r a c t in g  " a v a i l ­
a b le "  phosphorus from  th e  Red Bayou s o i l s ,  e s p e c i a l ly  a t  
th e  narrow  r a t i o .
INTRODUCTION
In  a c c o rd a n c e  w ith  d ev e lo p m en ts  in  s c ie n c e  and 
te c h n o lo g y  th e  U n ite d  S ta t e s  h as  made g r e a t  p ro g re s s  in  
a g r i c u l t u r a l  p r o d u c t io n .  T h is  p ro g re s s  may be i l l u s t r a t e d  
i n  te rm s o f  r e d u c t io n  in  a c re a g e  o f  farm  la n d , h ig h  y ie ld s  
p e r  a c r e ,  and th e  s u r p lu s  o f  some a g r i c u l t u r a l  co m m o d itie s . 
A c tu a l ly  th e  s u r p lu s e s  a r e  g e n e r a l ly  sm a ll y e a r -b y -y e a r  
a c c u m u la tio n s  s in c e  an  en d eav o r i s  made to  a v o id  e x c e ss  
p ro d u c t io n  o f  a  g iv e n  com modity th ro u g h  a c re a g e  c o n t r o l .  
P r e s e n t  day  ac cu m u la te d  s u r p lu s e s  p ro b a b ly  sh o u ld  n o t  be 
i n t e r p r e t e d  to  mean t h a t  s i g n i f i c a n t l y  more p eo p le  c o u ld  be 
fe d  from  th e  c u r r e n t  l e v e l  o f  a g r i c u l t u r a l  o u tp u t .  I n  f a c t ,  
o n ly  a s l i g h t l y  g r e a t e r  r a t e  o f  in c r e a s e  i n  th e  p o p u la t io n  
o f  t h i s  c o u n try  w ould o f f s e t  q u ic k ly  many o f  th e s e  s u r p lu s e s .  
T h is  f a c t  im p lie s  t h a t  th e  p r e s e n t  m a rg in  o f  o v e r - s u p p ly  i s  
a r e l a t i v e l y  n arro w  o n e ; w hich  c o u ld  be a l t e r e d  r a p i d l y  by 
a  s h o r t  p e r io d  o f  u n fo re s e e n  r e v e r s a l  in  a g r i c u l t u r a l  
p ro d u c t io n  and to  many p e o p le ,  t h e r e f o r e ,  th e s e  s u rp lu s e s  
c o n s t i t u t e  a  s a f e ty  f a c t o r  i n  th e  c o u n t r y 's  n e e d s .
C u r r e n t ly  th e  p o p u la t io n  i s  in c r e a s in g  a t  a  r a t e  o f  
m ore th a n  th r e e  m i l l i o n  p e o p le  a n n u a l ly .  To p ro v id e  th e
1
food w hich w i l l  be r e q u ir e d  by t h i s  c o n t in u a l ly  grow ing 
p o p u la t io n  i s  a  v i t a l ,  m a te r ia l  problem  w hich m ust be k e p t 
in  p ro p e r  p e r s p e c t iv e  a t  a l l  t im e s . In  some in s ta n c e s  
in c re a s e d  p ro d u c tio n  can  be o b ta in e d  by in c r e a s in g  th e  a c r e ­
age o f  c ro p  la n d  b u t  a  much g r e a t e r  p ro d u c tio n  p o t e n t i a l  
l i e s  in  th e  im provem ent o f  th e  f e r t i l i t y  s t a t u s  o f  s o i l s  
w hich  w i l l  in c re a s e  i t s  l e v e l  c l o s e r  to  th e  maximum p ro d u c ­
t i o n  c a p a b i l i t y .  The rem ark ab le  r e l a t i o n s h i p  betw een s o i l  
f e r t i l i t y  and c ro p  grow th  has r e s u l t e d  in  a  r e c o g n i t io n  o f  
th e  s o i l  a s  a m easure o f  n a t io n a l  w e a lth  and s t r e n g th .
A th o ro u g h  knowledge o f th e  s o i l  i s  n e c e s s a ry  b e fo re  
i t s  r e l a t i o n s h i p s  to  th e  p la n t  l i f e  w hich i t  s u s ta in s  can  
be u n d e rs to o d  p r o p e r ly .  S in ce  s o i l s  v a ry , i t  i s  n e c e s s a ry  
to  c l a s s i f y  them in to  g ro u p s . An u n d e rs ta n d in g  o f  th e  
p h y s ic a l ,  ch em ica l and m in e ra lo g ic a l  n a tu re  o f  th e  u n i t s  o f 
th e s e  groups i s  im p e ra tiv e  to  r e a l i z e  th e  f u l l  p r o d u c t iv i ty  
p o t e n t i a l  o f  s o i l s .  The n a tu r e  o f  th e  exchange m echanism s 
and th e  c o n te n ts  o f  a v a i l a b le  n u t r i e n t s  o f  s o i l s  a r e  o f  
fu n d am en ta l im p o rtan ce  f o r  d e te rm in in g  th e  k in d  and amount 
o f  e lem en ts  such  as  n i t r o g e n ,  p h o sp h o ru s , p o ta s s iu m , c a l ­
cium  and magnesium w hich  sh o u ld  be a p p l ie d  to  o b ta in  
maximum p r o d u c t iv i ty .
S c i e n t i s t s  i n  th e  U n ite d  S ta te s  and in  o th e r  c o u n t r i e s ,
e s p e c ia l ly  in  E urope , have endeavored  f o r  many y e a rs  to  
f in d  p r a c t i c a l  m ethods f o r  e v a lu a t in g  th e  crop  p ro d u c in g  
power o f  s o i l s .  S ince  f i e l d  ex p erim en ts  a r e  slow  and c o s t ly ,  
v a r io u s  b io lo g i c a l ,  ch e m ic a l, and p h y s ic a l  m easurem ents have 
been t r i e d  u n d er la b o ra to ry  and greenhouse c o n d i t io n s .  In  
th e  co u rse  o f  th e s e  s tu d ie s  th ro u g h o u t th e  w o rld , i t  became 
a p p a re n t t h a t  d i f f e r e n t  s o i l s  on a  farm  p re s e n te d  s e p a ra te  
problem s in  r e s p e c t  to  f e r t i l i z e r  re q u ire m e n ts , th u s  m aking 
f e r t i l i z e r  recom m endations a d i f f i c u l t  t a s k .  Only by a 
tho rough  u n d e rs ta n d in g  o f th e  fundam en tal p r o p e r t ie s  o f  
s o i l s  o r  groups o f  s o i l s  can  some o f  th e se  d i f f i c u l t i e s  be 
surm ounted . S ince  o v er 400 s o i l  ty p e s  a r e  mapped in  L o u is i­
a n a , o n ly  a sm a ll p e rc e n ta g e  o f  them can  be s tu d ie d  a t  one 
tim e , e s p e c i a l ly  i f  th e  in v e s t ig a t io n  i s  com prehensive .
S o i ls  w hich were known to  be im p o rta n t a g r i c u l t u r a l l y  and 
r e p re s e n te d  s iz e a b le  a c re a g e s ,  th e r e f o r e ,  were s e le c te d  f o r  
th e  p r e s e n t  s tu d y .
S im ila r  b a s ic  in v e s t ig a t io n s  a l r e a d y  have been done 
in  L o u is ia n a  b u t  n o t  on Red R iv e r a l l u v i a l  s o i l s .  E xcept 
f o r  M is s is s ip p i  a l l u v i a l  and a  few low er c o a s ta l  s o i l s ,  
f o r  th e  m ost p a r t  p re v io u s  s tu d ie s  have been conducted  on 
s o i l s  w ith  r e l a t i v e l y  more m ature  p r o f i l e s  th a n  some o f  th e  
m ajo r a g r i c u l t u r a l  s o i l s  in  B o ss ie r  P a r is h ,  N orthw est
L o u is ia n a , w hich w ere s e le c te d  f o r  t h i s  i n v e s t i g a t i o n .
These s o i l s  c o n s is te d  o f  M il le r  and Y ahola s o i l  s e r i e s  w hich 
a r e  e x te n s iv e  in  th e  Red R iv e r  V a lle y , and o f  Red Bayou 
(T ild e n )  v e ry  f i n e  sandy  loam w hich was d e r iv e d  from  a d ja c e n t  
P le is to c e n e  t e r r a c e  m a te r i a l  and o c c u rs  a lo n g  th e  Red R iv e r .  
The h ig h ly  p ro d u c tiv e  a l l u v i a l  s o i l s  o f  Red R iv e r  seemed 
v e ry  s u i t a b l e  f o r  th e  p u rp o se  o f  t h i s  s tu d y  s in c e  th e y  co n ­
s t i t u t e  one o f  th e  m a jo r c o t to n  p ro d u c in g  a re a s  o f  th e  s t a t e ,  
p o s s e s s  c a lc a re o u s  c h a r a c t e r i s t i c s ,  a r e  young in  term s o f  
s o i l  developm ent and a r e  e s s e n t i a l l y  a  d i r e c t  c o n t r a s t  to  
th e  a d ja c e n t  o ld e r ,  l e s s  p ro d u c t iv e ,  t e r r a c e  s o i l s  and to  
many o th e r  s o i l  a r e a s  in  th e  s t a t e .
The g e n e ra l  o b je c t iv e  o f  th e  i n v e s t i g a t io n  was to  
s tu d y  th e  ran g e  in  p h y s ic a l ,  ch em ica l and  m in e ra lo g ic a l  
c h a r a c t e r i s t i c s  o f  n in e  s e le c te d  p r o f i l e s  o f th r e e  m ajo r 
a g r i c u l t u r a l  s o i l  s e r i e s  in  B o s s ie r  P a r is h  and th e  r e l a t i o n ­
s h ip  o f  c e r t a i n  s o i l  p r o p e r t i e s  to  g e n e ra l  f e r t i l i t y  l e v e l  
o f  th e s e  s o i l s .  S p e c i f ic  o b je c t iv e s  w ere a s  fo l lo w s :
( 1) to  d e te rm in e  th e  ra n g e  o f  s o i l  p r o p e r t i e s  w hich 
o ccu r w i th in  s o i l  s e r i e s ,
( 2 ) to  d e te rm in e  m a jo r  d i f f e r e n c e s  i n  s o i l  p r o p e r t i e s  
w hich  o cc u r betw een  s e r i e s ,  in c lu d in g  a  com parison  o f  
a l l u v i a l  s o i l s  to  t e r r a c e  s o i l s ,
5(3 ) to  d e te rm in e  th e  s o i l  p r o p e r t i e s ,  p a r t i c u l a r l y  
th e  k in d , am ount, and d i s t r i b u t i o n  o f  c la y  and p la n t  
n u t r i e n t s  w hich  may be r e l a t e d  to  th e  f e r t i l i t y  and p ro ­
d u c t i v i t y  o f  th e s e  s o i l s ,  and
(4) to  compare ch em ica l s o lu t io n s  a t  d i f f e r e n t  r a t i o s  
in  e x t r a c t in g  ex ch an g eab le  b a se s  and “ a v a i l a b l e 1* phosphorus 
i n  b o th  c a lc a re o u s  and n o n -c a lc a re o u s  s o i l s  u n d er s tu d y .
\
REVIEW OF LITERATURE
I .  A l lu v ia l  S o i ls
The im p o rtan ce  o f  a l l u v i a l  s o i l s  h as  been  c l o s e ly  
a s s o c ia te d  w ith  th e  p ro g re s s  o f  m ankind th ro u g h o u t th e  
w orld  s in c e  th e  dawn o f  c i v i l i z a t i o n .  Holmes and Hearn 
(48) enum erated  s e v e r a l  f a c t o r s  ab o u t t h i s  w id e ly  d i s t r i b u ­
te d  group o f  s o i l s  w hich  a c c o u n t f o r  th e  im p o r ta n t econom ic 
r o l e  th e y  have se rv e d  in  m an 's  d ev e lo p m en t. Among th e s e  
f a c t o r s  a r e :
1 . The p ro x im ity  o f  th e s e  s o i l s  to  w a te r  t r a n s ­
p o r t a t i o n  and w a te r  su p p ly ,
2 .  C lo sen e ss  to  f o r e s t  f o r  f u e l  and c o n s t r u c t io n  
m a t e r i a l ,
3 . A v a i l a b i l i t y  o f  f i s h  and  game,
4 . The p r o d u c t iv i ty  o f  th e s e  s o i l s  in  th e  p ro d u c ­
t i o n  o f  food  and f i b e r ,  and
5 . A v a i l a b i l i t y  o f  w a te r  f o r  i r r i g a t i o n  i f  n eed ed .
I t  may be f o r  a  co m b in a tio n  o f  th e s e  re a s o n s  t h a t  th e  
p r im i t iv e  man lo c a te d  h im s e lf  a lo n g  r i v e r s  and  t h a t  a l l u v i a l  
s o i l s  w ere among th e  f i r s t  t i l l e d  s o i l s  a b o u t 7000 y e a rs  ag o . 
(33) .
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7S e v e ra l exam ples a r e  a v a i la b le  w hich in d ic a te d  th e  
r e l a t i v e  im portance  o f f e r t i l e ,  a l l u v i a l  s o i l s  to  e a r ly  
c i v i l i z a t i o n s .  The w e a lth  o f  B abylon ia  was d e r iv e d  from 
th e  a l l u v i a l  s o i l s  a lo n g  th e  T ig r is -E u p h ra te s  R iv e r s , The 
abundan t p ro d u c tio n  o f f o o d s tu f f  o b ta in e d  from  t h i s  e a r ly  
“ g ran a ry  o f  th e  w orld” w ith  minimum e f f o r t s  made p o s s ib le  
th e  u se  o f  man*s tim e to  deve lop  a r t  and s t a t e c r a f t ,  an  
h i s t o r i c a l  e x p re s s io n  o f  th e  r i s e  o f  c i v i l i z a t i o n .
Some o f  th e  p o t e n t i a l s  o f  th e  7 ,500  sq u a re  m ile s  o f  
d e l t a  la n d  o f  th e  N ile  R iv e r b a s in  was rec o g n iz e d  by 
E g y p tia n s  s e v e r a l  thousand  y e a rs  ag o . In  a d d i t io n ,  th e  
Aswan Dam w hich h o ld s  back  more th a n  f iv e  m i l l io n  cu b ic  
m e te rs  o f  w a te r  has in c re a s e d  by f i f t y  p e r  c e n t  th e  c u l t i ­
v a te d  lan d  in  E g y p t, w hich now has seven  m i l l io n  a c re s  o f  
lan d  u n d er n a t u r a l  i r r i g a t i o n .  More r e c e n t ly  th e  Sennar 
Dam made p o s s ib le  i r r i g a t i o n  o f  an  a d d i t io n a l  f iv e  m i l l io n  
a c re s  o f  d e l t a  la n d  betw een th e  Blue and W hite N ile s  in  
A n g lo -E g y p tian  Sudan (5 9 ) ,
The g r e a t  a l l u v i a l  p la in s  o f  Indus V a lle y  o f  N o rth e rn  
In d ia  and Hwang-Ho in  China r e p r e s e n t  two more exam ples o f 
th e  r o l e  o f  a l l u v i a l  s o i l s  from th e  v ie w p o in ts  o f  c u l t i v a ­
t i o n  and c u l t u r e .  The Y anytze “ p ro v in c e ” in c lu d e s  r i c h  
a l l u v i a l  s o i l s  and w aterw ays and i s  th e  p rim ary  g ra n a ry  o f
C h in a , s u p p o r tin g  n e a r ly  60 0 ,0 0 0 ,0 0 0  p e o p le . Thorp (97) 
found c e r t a i n  s i m i l a r i t i e s  betw een a l l u v i a l  s o i l s  in  China 
and th o se  o f  th e  M is s i s s ip p i  R iv e r sy s tem . In  s o u th e rn  and 
c e n t r a l  China w here r a i n f a l l  and te m p e ra tu re  a r e  h ig h ,  l i k e  
in  so u th e rn  U n ited  S t a t e s ,  th e  a l l u v i a l  s o i l s  a r e  n o n -c a l -  
c a re o u s . However, a lo n g  th e  Y ellow  R iv e r  in  n o r th e r n  p o in ts  
i n  China th e  s o i l s  a r e  c a lc a re o u s .
The g r e a t ,  f l a t ,  a l l u v i a l  p la in s  o f  N o rth e rn  In d ia  
e x te n d in g  from  P un jab  to  A ssan  have been  a so u rc e  o f a g r i ­
c u l t u r a l  w e a lth  to  I n d ia .  These p la in s  a r e  o f  l a t e ,  su b - 
r e c e n t  a l l u v i a l  and f lo o d - p l a in  d e p o s i ts  washed down from  
th e  H im alayas by th e  r i v e r s  o f  th e  Indus-G anges sy s te m s .
The e s t im a te d  d e p th  o f  th e s e  r i c h  and deep m a n tle s  o f  sa n d , 
s i l t  and c la y  d e p o s i ts  ran g e  from  6*500 to  15 ,000  f e e t .
Very l i t t l e  p r o f i l e  c h a r a c t e r i s t i c s  a r e  o b se rv e d . These 
s o i l s  a r e  r i c h  in  phosphorus and p o ta ss iu m  b u t d e f i c i e n t  in  
o rg a n ic  m a t te r  and n i t r o g e n  (8 0 ) .
T h a t a l l u v i a l  a r e a s  have p la y e d  an  im p o r ta n t fu n c ­
t i o n  in  th e  developm ent o f  th e  U n ite d  S ta te s  i s  a  h i s t o r i c a l  
f a c t  r e q u i r in g  no e l a b o r a t io n .  A lth o u g h  th e r e  a r e  many 
f lo o d  p l a i n s ,  f i r s t  bo ttom  and t e r r a c e  a r e a s  in  t h i s  
c o u n try , th e  M is s i s s ip p i  R iv e r  sy stem  r e p r e s e n ts  by f a r  th e
9m ost e x te n s iv e  a l l u v i a l  a r e a s .  As i t  ex ten d s  from  Montana 
to  P en n sy lv a n ia  and to  th e  G u lf o f  Mexico th e  M is s is s ip p i  
R iv e r and i t s  t r i b u t a r i e s  d r a in  a  t o t a l  a r e a  o f a p p ro x i­
m a te ly  1 ,2 5 0 ,0 0 0  sq u a re  m i le s .  Of t h i s  system  th e  Red R iv er 
i s  th e  m ost so u th e rn  o f  th e  la rg e  t r i b u t a r i e s  and i s  one o f  
th e  s ix  m ajo r d iv is io n s  o f th e  M is s is s ip p i  R iv e r w ate rsh ed  
system s t h a t  occupy ab o u t 90,000 sq u a re  m ile s  (68) .
I I .  The Red R iv e r A lluvium
The low er c o u rse  o f  th e  Red R iv er flow s in  L o u is ia n a  
and h as  r e s u l t e d  in  v a s t  and v e ry  im p o rta n t d e p o s i ts  from an  
a g r i c u l t u r a l  v ie w p o in t. Because o f  th e  w a te rs  w hich flow  
in  th e  Red R iv e r , th e  d e p o s it io n s  and s o i l s  d e r iv e d  th e r e ­
from  have s p e c ia l  p r o p e r t i e s  in  com parison  to  o th e r  a re a s  
i n  t h i s  humid and warm r e g io n . L ike th e  M isso u ri and 
A rkansas R iv e r s ,  a  g r e a t  p a r t  o f  th e  d is s o lv e d  m a te r ia l s  in  
th e  w a te r  o f  th e  Red R iv e r o r ig in a te d  from  th e  s a l in e  o r  
a l k a l i n e  p la in s  e a s t  o f  th e  Rocky m o u n ta in s . The p e rc e n ta g e  
co m p o sitio n  o f  suspended  m a te r ia l  o f  th e  Red R iv e r , in c lu d ­
in g  a  s a l i n i t y  v a lu e  o f  561 p a r t s  p e r  m i l l io n ,  a s  r e p o t te d  
by C la rk e  (21) f o r  34 com posite  a n a ly s e s  dLa a s  fo llo w s :
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co3
S04
Cl-
13.01
25 .65
2 2 .16
no3 0 .0 7
Ca 13.60
Mg 3.12
Na 15.74
K- 0 .9 1
0 .2 9
The in f lu e n c e  o f  th e  sed im en ts  o f  th e  a r i d  p la in s  on th e  
u p p er w a te rs  o f  th e  r i v e r  was r e f l e c t e d  in  th e  r e l a t i v e l y  
low c a rb o n a te s  and h ig h  sodium , c h l o r id e s ,  and s u l f a t e s  
w hich a r e  c h a r a c t e r i s t i c  o f  t h a t  r e g io n .
In  te rm s o f  g e o lo g ic a l  tim e th e  l i t h o lo g y  o f  Red R iv e r 
b o rn e  m a te r ia l s  has v a r ie d  a s  may be ex p e c te d  from  th e  a r e a l  
e x te n s iv e n e s s  o f  th e  Red R iv e r  b a s in  w hich  re a c h e s  from  th e  
Rocky m o u n ta in s  to  Oklahoma, Texas and  L o u is ia n a . The s tre a m  
e n te r s  th e  c e n t r a l  G u lf C o a s ta l  P la in  a lo n g  th e  T ex as-O k la­
homa boundary  and flo w s in  L o u is ia n a  a s  an  open v a l l e y  f i v e  
to  f i f t e e n  m ile s  w id e . The sed im en t in  L o u is ia n a  i s  m o s tly  
r i c h  a llu v iu m  w ith  a s s o r t e d  v e g e ta t iv e  d e b r i s .  The depo­
s i t i o n s  a t t a i n  a  th ic k n e s s  o f  60 to  70 f e e t  e a s t  o f  B o s s ie r  
C i ty  (5 2 ) .  The econom ic w e a lth  o f  w e s te rn  and s o u th e rn
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B o s s ie r  P a r is h  i s  c lo s e ly  r e l a t e d  to  th e  a g r i c u l t u r e  on th e  
f e r t i l e  a l l u v i a l  s o i l s  in  u s e .
The d e p o s i t io n s  a lo n g  th e  Red R iv e r  a r e  n o t  o n ly  
r e c e n t  b u t  a r e  c u r r e n t  in  p a r t s  o f  th e  f lo o d  p la in s  w hich  
a r e  u s u a l ly  subm erged w ith  th e  an n u a l r i s e  o f  th e  r i v e r  
w a te r .  T o p o g ra p h ic a lly  low a r e a s  a r e  u n in d u a te d  y e a r ly  
and th u s  r e c e iv e  a t h i n  d e p o s i t  o f  a l l u v i a l  m a t e r i a l ,  n o t 
a s s o c ia te d  w ith  r i v e r  o v e rf lo w . However, d u r in g  th e  f lo o d ­
in g  p e r io d ,  n a t u r a l  le v e e s  a r e  form ed w ith  th e  u s u a l  
c o a r s e r  m a te r i a l  a d ja c e n t  to  m ain c h a n n e l and th e  f i n e r  
t e x tu r e  d e p o s i t s  f u r t h e r  away. From h i s  s tu d y  M urray (69) 
r e p o r te d  t h a t  th e  more r e c e n t  and  h ig h e s t  le v e e s  o f  Red 
R iv e r  f lo o d  p la in s  a r e  th o s e  f la n k in g  th e  p r e s e n t  day 
c h a n n e l .  The developm ent o f  n a t u r a l  le v e e s  has been  f r e e  
and unham pered on th e  e a s t  bank b u t  b ecau se  o f  man-made 
le v e e s  on th e  w es t s i d e ,  th e  w id th  o f  th e  n a t u r a l  le v e e  
o r  p l a i n  v a r i e s  from  o n e - fo u r th  to  th r e e  m ile s  in  w id th .
The av e ra g e  w id th  i s  s l i g h t l y  g r e a t e r  th a n  one m ile  (69 )< as 
m easured  from  th e  c r e s t  o f  th e  Red R iv e r  n a t u r a l  le v e e s  to  
th e  b ack  swamps.
The s u r fa c e  to p o g rap h y  o f  th e  f lo o d  p l a i n  a lo n g  t h i s  
c h a n n e l d ro p s a p p ro x im a te ly  50 f e e t  in  e l e v a t io n  from  th e  
A rk an sas s t a t e  l i n e  to  th e  s o u th e rn  boundary  o f  B o s s ie r
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P a r is h  (5 2 ) .  T h is  r e l a t i v e  d i f f e r e n c e  in  e l e v a t io n  a f f e c t ­
ed th e  g e n e s is  and m orphology o f  a l l u v i a l  s o i l s  by th e  co n ­
t r a s t i n g  c o n d i t io n s  o f  d ra in a g e , e r o s io n  and ru n o f f  o p e ra t iv e  
u n d er th e  humid-warm te m p e ra te  c l im a te  o f  t h a t  r e g io n .
111 . S o i l  R e la t io n s h ip s
S o i l s  s e le c te d  f o r  t h i s  s tu d y  w ere d e r iv e d  b o th  from  
th e  r e c e n t  a l l u v i a l  d e p o s i ts  and from  o ld e r  t e r r a c e  m a te ­
r i a l s .  The M il le r  and  Y ahola s e r i e s ,  w hich a r e  c lo s e ly  
r e l a t e d  to  th e  P o r t la n d  and G a ll io n  s e r i e s ,  a r e  c l a s s i f i e d  
i n  th e  A zonal O rder on th e  b a s i s  o f  c a te g o r ie s  u sed  by 
Thorp and Sm ith  (9 8 ) .  S o i l s  o f  th e  A zonal o rd e r  a r e  th o se  
h av in g  l i t t l e  o r  no p r o f i l e  d i f f e r e n t i a t i o n  r e s u l t i n g  from  
s o i l  developm ent p ro c e s s e s .  T h is  c o n d i t io n  in c lu d e s  s o i l s  
w ith  p a r e n t  m a te r i a l s  d e r iv e d  from  r e c e n t  a l lu v iu m  a s  a re  
th e  M il le r  and Y ahola s o i l s  o f  th e  Red R iv e r b a s in .  The Red 
Bayou v e ry  f i n e  sandy loam ( p r e s e n t ly  c o r r e l a t e d  a s  T ild e n )  
u sed  in  t h i s  s tu d y  r e p r e s e n ts  a  more m a tu re  s o i l  from  a 
g e n e t i c a l  and m o rp h o lo g ic a l v ie w p o in t (6 9 ,9 3 ,1 0 3 ) .  T h is  
o ld e r  s o i l  i s  re g a rd e d  a s  h av in g  been  d e r iv e d  from  Red 
R iv e r  t e r r a c e  m a te r i a l  d e p o s ite d  d u r in g  th e  P le is to c e n e  
age and  u n d e r la in  by rew orked Perm ian  r e d  ^ e d  sed im en ts  (6 9 ) .  
L ike o th e r  t e r r a c e  s o i l s  in  B o s s ie r  P a r i s h ,  i t  i s  b e l ie v e d
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to  be a s s o c ia te d  w ith  s h i f t i n g  p o s i t io n s  o f  th e  l a r g e r  r i v e r  
c o u r s e s .
The Y ahola s o i l s  a r e  s i t u a t e d  c l o s e r  to  th e  m ain 
ch a n n e l w here th e  h ig h ly  v a r i a b le  b u t g e n e r a l ly  c o a r s e r  
sed im en ts  a c cu m u la te . The c o lo r  o f  th e  s u r f a c e  ra n g e s  from  
l i g h t  brown to  l i g h t  red d ish -b ro w n  and th e  t e x tu r e  i s  m o s tly  
t h a t  o f  a  sandy loam v a ry in g  in  s i z e  o f  sand  b u t f a v o r in g  
th e  f i n e r  t e x tu r e .  The s u b s o i l  i s  u s u a l ly  re d d ish -b ro w n , 
c a lc a r e o u s , and s t r a t i f i e d  to  a h ig h ly  v a r i a b le  d eg ree  
w ith  s i l t ,  sa n d , and c l a y .  The lo o s e , po rous s u b s o i l  u n d er 
a  g e n t le  u n d u la t in g  to p o g rap h y  and h ig h  r a i n f a l l  enhanced 
th e  rem oval o f  b a se s  and i l l u v i a t i o n  o f  f i n e r  p a r t i c l e s  
from  th e  u p p er h o r iz o n . In  g e n e r a l ,  th e  i n t e r n a l  d ra in a g e  
c h a r a c t e r i s t i c s  o f  t h i s  s o i l  s e r i e s  i s  s u p e r io r  to  th o se  
o f  th e  M il le r  s o i l .  The o rg a n ic  m a t te r  c o n te n t  i s  low , 
how ever.
The M i l le r  s o i l s  c o n s i s t  o f  sed im en ts  o f  f i n e r  t e x ­
tu r e  th a n  Y ahola s e r i e s .  The te x tu r e  ran g es  from  f in e  sand 
to  c l a y .  T y p ic a l ly  th e s e  s o i l s  a r e  c a lc a r e o u s .  The c o n te n t  
o f  lim e i s  v a r i a b l e ;  i n  a r e a s  w here th e  Red Beds m a te r ia l s  
a r e  n o t  c a lc a re o u s  o r  a r e  s l i g h t l y  c a lc a re o u s  th e  M i l le r  
s o i l s  a r e  n o t c a lc a r e o u s ,  though  th e y  a r e  n o t  a c i d .  They 
a r e  found on th e  back  s lo p e  o f  n a t u r a l  le v e e s  and occupy
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th e  s lo w ly  d r a in e d ,  c la y e y  a r e a s  o f  th e  Red R iv e r  bottom  
land* The p a r e n t  m a te r i a l  c o n s i s t s  o f  c la y  c a lc a re o u s  
a l lu v iu m s . The s u r f a c e  o f  M il le r  s i l t y  c la y  loam ran g es  
in  c o lo r  from  red d ish -b ro w n  o r  d a rk  r e d d is h  s i l t y  c la y  
loam . T h is i s  m o d e ra te ly  f r i a b l e  and c a lc a re o u s  and 
becomes s l i g h t l y  l i g h t e r - c o lo r e d  w ith  d e p th . The s u b s o i l  
o f  M il le r  s i l t y  c la y  loam ran g es  in  c o lo r  from  re d d ish -b ro w n , 
crum bly c la y  w hich i s  r a t h e r  heavy and h ig h ly  c a lc a re o u s  and 
e x te n d s  to  d ep th s  o f  s e v e r a l  f e e t .  The d eg ree  o f s t r a t i f i c a ­
t i o n  i s  much l e s s  th a n  th e  Y ahola s o i l .  C o n v e rse ly , th e  
le a c h in g  o f  b a se s  h as  n o t been  as  r a p id  in  t h i s  s o i l  as in  
l i g h t e r  t e x tu r e d  s e r i e s .  The s o i l  i s  g e n e ra l ly  c o n s id e re d  
to  be r i c h  and p ro d u c tiv e  b u t does e x h ib i t  c r u s t i n g  on 
d r y in g .
The Red Bayou v e ry  f in e  sandy loam u s u a l ly  has a brown 
to  d a rk  brown s u r f a c e  h o r iz o n  and i s  in c r e a s in g ly  a c id  w ith  
d e p th  th ro u g h o u t th e  p r o f i l e .  The s u b s o i l  ra n g e s  from  y e llo w ­
i s h - r e d  to  a s t r o n g  brown and u s u a l ly  e x te n d s  to  30 o r  more 
in c h e s  in  d e p th . The to p o g rap h y  i s  g e n e ra l ly  a lm o s t l e v e l  to  
g e n t ly  u n d u la t in g .  The f r i a b l e  s u r f a c e  s o i l  g rad es  in to  a  com­
p a c t  s u b s o i l  w hich r e s u l t s  in  th e  m o d era te  i n t e r n a l  d ra in a g e  o f  
th e  p r o f i l e .  As com pared to  th e  Y ahola and M il le r  s o i l s  
th e  Red Bayou i s  more e x te n s iv e ly  w e a th e re d , d e p le te d  o f
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b ase s  an d , th e r e f o r e ,  g e n e r a l ly  a c id  th ro u g h o u t th e  p r o f i l e .
IV . C a tio n  Exchange M easurem ents
W ith  th e  r e c o g n i t io n  t h a t  c a t io n s  a r e  h e ld  in  s o i l s  
in  ex ch an g eab le  form s and t h a t  i n  t h i s  s t a t u s  th e y  c o n s t i ­
t u t e  th e  g r e a t e s t  p o t e n t i a l  so u rce  o f  b io l o g i c a l l y  a v a i l a b le  
n u t r i e n t s  in  s o i l s  (1 0 5 ) , a demand d ev e lo p ed  to  have some 
s ta n d a rd  ch em ica l p ro ced u re  f o r  r e p la c in g  th e s e  c a t io n s  a s  
th e  f i r s t  s te p  in  m easu rin g  th e  f e r t i l i t y  s t a t u s  o f  s o i l s
( 3 ) .  C e r ta in  l i m i t a t i o n s  have been  a t t r i b u t e d  to  t h i s  
m ethod (2 6 ,7 7 ) o f  e v a lu a t in g  s o i l  f e r t i l i t y ,  b u t  in  s p i t e  
o f  th e  e m p ir ic a l  n a tu r e  o f  ch em ica l m ethods f o r  a s s e s s in g  
s o i l  f e r t i l i t y ,  Peech  (77) s t a t e d  t h a t  th e y  p ro v id e  one o f  
th e  u s e f u l  to o l s  f o r  a s c e r t a in in g  th e  m ost p r o f i t a b l e  
r e tu r n s  from  f e r t i l i z e r s  and f o r  d ia g n o s in g  ca u se s  o f  c ro p  
f a i l u r e s .  The s e a rc h  f o r  a  s u i t a b l e  m ethod f o r  d e te rm in in g  
t o t a l  c a tio n -e x c h a n g e  c a p a c i ty  and th e  am ounts o f  th e  d i f ­
f e r e n t  ex ch an g eab le  c a t io n s  h as  a t t r a c t e d  th e  a t t e n t i o n  o f  
many s o i l  s c i e n t i s t s  in  r e c e n t  y e a rs  ( 6 6 ,7 7 ,7 8 ,8 7 ) .  A 
number o f  i n v e s t i g a to r s  (4 9 ,7 6 ,8 7 )  have ad v o c a te d  th e  u se  
o f  norm al ammonium a c e t a t e  a t  pH 7 a s  an  e x t r a c t in g  s o lu ­
t i o n  f o r  th e  d e te rm in a t io n  o f  t o t a l  exchange c a p a c i ty  o f  
s o i l  and f o r  th e  re p la c e m e n t o f  ex ch an g eab le  b a s e s  i n  s o i l s .
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A lth o u g h  th e  ammonium a c e t a t e  has been  ad o p ted  as  th e  con­
v e n t io n a l  re p la c e m e n t s o lu t io n  many o th e r  w orkers (4 6 ,8 1 , 
95) have u sed  d i f f e r e n t  e x t r a c t i n g  s o lu t io n s  and have g iv en  
re a s o n s  f o r  t h e i r  c h o ic e s .
Many e x t r a c t a n t s  have been  p roposed  f o r  th e  d e t e r ­
m in a tio n  o f  t o t a l  b a se s  in v o lv in g  ex ch an g eab le  c a lc iu m  from
c a lc a re o u s  s o i l s  ( 1 0 ,2 0 ,4 7 ,5 4 ,8 9 ,9 5 ,1 0 2 ) .  The p re se n c e  
o f  ca lc iu m  c a rb o n a te  in  s o i l s  c o m p lic a te  th e  d e te rm in a t io n  
o f  th e  c a tio n -e x c h a n g e  p r o p e r t i e s  and in  p a r t i c u l a r  th e  
e s t im a t io n  o f  th e  amount o f  ex ch an g eab le  c a lc iu m  and th e  
p e rc e n ta g e  b ase  s a t u r a t i o n .  I f  magnesium c a rb o n a te  a l s o  
i s  p r e s e n t ,  e v a lu a t io n  o f  th e  ex ch an g eab le  magnesium s t a t u s  
o f  th e  s o i l  i s  a t te n d e d  w ith  some d i f f i c u l t i e s . As e a r l y
a s  1920, H is s in k  (47) p o in te d  o u t t h a t  on le a c h in g  s o i l s
c o n ta in in g  c a lc iu m  c a r b o n a te , w ith  s o lu t io n  o f  ammonium 
c h l o r id e ,  p o ta ss iu m  c h lo r id e ,  and sodium  c h lo r id e ,  some o f  
c a lc iu m  c a rb o n a te  was d is s o lv e d  and e x t r a c te d  a lo n g  w ith  
th e  ex c h an g eab le  c a t io n s  o f  th e  s o i l .  He p ro p o sed  a  m ethod 
by w hich  th e  c a lc a re o u s  s o i l s  w ere le a c h e d  s u c c e s s iv e ly  
w ith  two p o r t io n s  o f  one l i t e r  ea ch  o f  norm al sodium  c h lo ­
r id e  s o l u t i o n .  The f i r s t  l i t e r  p o r t io n  was assum ed to  
c o n ta in  a l l  th e  ex c h an g e ab le  ca lc iu m  p lu s  th e  same amount 
o f  d is s o lv e d  c a lc iu m  t h a t  was found  in  th e  second  l i t e r  o f
f i l t r a t e .  The d i f f e r e n c e  betw een th e  ca lc ium  c o n te n t  o f  
th e  two s u c c e s s iv e  e x t r a c t s  was ta k e n  as  th e  amount o f  
exchangeab le  ca lc iu m  p re s e n t  in  th e  s o i l .  Champman and 
K elly  (20) le ach e d  th e  s o i l  w ith  two p o r t io n s  o f  400 m l. 
each  o f  0 . 2  norm al p o ta ss iu m  c h lo r id e  s o lu t io n  in  63 p e r  
c e n t e th y l  a lc o h o l ,  and th e  amount o f  ca lc iu m  found in  th e  
second 400 m i l l i l i t e r  p o r t io n  was s u b tr a c te d  from  t h a t  in  
th e  f i r s t .  The s u p e r io r i t y  a t t r i b u t e d  to  th e  l a t t e r  o v er 
H iss in k * s  p ro ced u re  was r e l a t e d  to  th e  s l i g h t  s o l u b i l i t y  
o f  CaC03 in  an  a lc o h o l ic  s o lu t io n .  The assu m p tio n  was made 
in  b o th  m ethods t h a t  in  such  s o i l s  th e re  was s u f f i c i e n t  
ca lc iu m  c a rb o n a te  in  th e  same p h y s ic a l  form  to  d is s o lv e  
e q u a l amounts in  th e  two p o r t io n s  o f  th e  le a c h a te .  The 
m ain d i f f i c u l t y  l i e s  in  d e c id in g  how much e x t r a c t a n t  was 
n e c e s s a ry  to  e x t r a c t  a l l  th e  exchangeab le  ca lc iu m , and in  
e s t im a t in g  how much ca lc iu m  c a rb o n a te  was e x t r a c te d  w ith  
i t .  Feech (76) computed th e  exchangeab le  ca lc iu m  in  c a l ­
ca re o u s  s o i l s  by s u b t r a c t in g  th e  sum o f  th e  exchangeab le  
m e ta l  io n s , e x c lu d in g  ca lc iu m , from th e  exchange c a p a c ity  
a s  d e te rm in ed  by th e  ammonium a c e ta t e  m ethod. M etson (67) 
p o in te d  o u t t h a t  in  a l l  c a se s  e r r o r s  a re  a ccu m u la tiv e  in  
th e  exchangeab le  ca lc iu m  d e te rm in a tio n  and in  th e  c a l c u l a ­
t io n  o f  p e r  c e n t b a se  s a t u r a t i o n .  T h is  s i t u a t i o n  i s
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i n e v i t a b l e  inasm uch a s  a l l  r e a g e n ts  t h a t  d i s p la c e  exchange­
a b le  c a t io n s  a l s o  d is s o lv e  more o r  l e s s  c a lc iu m  c a rb o n a te ,  
hence i t  becomes d i f f i c u l t  to  d is c r im in a te  betw een c a rb o n a te  
c a lc iu m  and ex ch an g eab le  c a lc iu m . F u rth e rm o re , a s  lo n g  as 
ca lc iu m  io n s  a r e  in  s o lu t io n  in  c o n ta c t  w ith  th e  s o i l  a s  in  
any le a c h in g  m ethod in  th e  p re se n c e  o f  c a lc iu m  c a rb o n a te ,  
some ca lc iu m  i s  ad so rb e d  by th e  s o i l  th e re b y  p re c lu d in g  
q u a n t i t a t i v e  s a t u r a t i o n  o f  th e  s o i l  exchange com plex w ith  
th e  r e p la c in g  c a t io n  (2 0 ) .  F or t h a t  re a s o n  Shaw (89) recom ­
mended com plete  e x t r a c t io n  o f  th e  ad so rb e d  c a t io n s  and 
c a rb o n a te s  by decom posing th e  c a rb o n a te s  w ith  b o i l i n g  am­
monium c h lo r id e  s o lu t io n  p r i o r  to  le a c h in g  th e  s o i l  w ith  
ammonium a c e t a t e  s o lu t i o n .  Bower e t  a l .  (10) found t h a t  
no rm al sodium  a c e t a t e  a t  pH 8 .2  was much more s u i t a b l e  th a n  
ammonium a c e t a t e  s in c e  i t s  s o lv e n t  a c t io n  on c a rb o n a te  
m in e ra ls  was v e ry  s m a l l ,  and b ecau se  sodium  io n s  w ere n o t  
s u b je c t  to  f i x a t i o n  a s  o b se rv ed  w ith  ammonium io n s  in  c e r t a i n  
s o i l s  o f  s e m ia r id  r e g io n s .  The d a ta  p r e s e n te d  by Bower e t  a l . 
( 10) s u g g e s t  t h a t  s u c c e s s iv e  le a c h in g  w ith  norm al sodium  a c e ­
t a t e  sh o u ld  d is c r im in a te  w e l l  betw een  ex ch an g eab le  and c a rb o n ­
a t e  c a lc iu m  and m agnesium , p e rh ap s  more e f f i c i e n t l y  thafi 
sodium  c h lo r id e  as  u se d  f o r  t h i s  p u rp o se . R e c e n tly  Thompson 
(95) rev iew e d  d i f f e r e n t  m ethods and  came w ith  th e  id e a  t h a t
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H is s in k 's  m ethod (47) was n o t d e s ig n e d  to  m easu re  ex change­
a b le  b a s e s ,  was b ased  on a  d o u b tfu l  a ssu m p tio n , and was n o t 
i d e a l l y  s u i t e d  to  th e  r o u t in e  a n a ly s i s  o f  a  la rg e  number o f  
sa m p le s . I n s te a d ,  Thompson su g g e s te d  t r e a t i n g  th e  s o i l  w ith  
0 .5  norm al o r  1 .0  norm al a c e t i c  a c id  u n t i l  th e  c a rb o n a te  d i s ­
so lv e d  and fo llo w in g  th e  a c e t i c  a c id  tr e a tm e n t w ith  an  
ammonium a c e t a t e  le a c h in g .  S u b se q u e n tly , t o t a l  exchange 
c a p a c i ty  may be d e te rm in ed  in  th e  u s u a l  way. The a c e t i c  
a c id  e x t r a c t  com bined w ith  th e  r e s p e c t iv e  ammonium a c e ta t e  
le a c h a te ,  th e n  w ere a v a i la b le  f o r  th e  d e te rm in a t io n  o f  
ex ch an g eab le  m agnesium , p o ta ss iu m , and sodium .
I t  i s  a lm o st i n e v i t a b le  t h a t  a  s o i l  w ith  f r e e  ca lc iu m  
c a rb o n a te  i s  f u l l y  s a tu r a te d  w ith  b a s e s .  Peech (77) and 
M etson (67) w ere o f  th e  o p in io n  t h a t  th e  e s t im a t io n  o f  e x ­
ch an g eab le  c a lc iu m  in  such  s o i l s  i s  u s u a l ly  a  m a t te r  o f  
academ ic i n t e r e s t  and t h a t  from  a  p r a c t i c a l  v ie w p o in t th e r e  
i s  l i t t l e  re a s o n  f o r  a t te m p tin g  to  d e te rm in e  a c c u r a te ly  th e  
ex ch an g eab le  ca lc iu m  c o n te n t  o f  a  s o i l  t h a t  i s  f u l l y  s a t u ­
r a t e d  w ith  ca lc iu m  and  i s  known to  c o n ta in  an  e x c e ss  o f  
ca lc iu m  c a rb o n a te .
V. " A v a i la b le "  S o i l  P hosphorus
The p h o sp h a te  problem s o f  p rim ary  a g r i c u l t u r a l
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im p o rtan ce  co n c e rn  th e  a v a i l a b i l i t y  o f  d i f f e r e n t  form s to  
th e  p la n t  r o o ts  and th e  r e a c t io n s  w hich  ta k e  p la c e  when 
p h o sp h a te  f e r t i l i z e r s  a r e  added to  th e  s o i l s . When w a te r  
s o lu b le  p h o sp h a te  i s  added to  th e  s o i l ,  i n  m ost in s ta n c e s  
i t  i s  r a p id ly  c o n v e r te d  in to  in s o lu b le  form s ( 86) .  Only a 
sm a ll f r a c t i o n  o f  added p h o sp h a te  i s  ta k e n  up by p la n t  by 
th e  f i r s t  c ro p . The e x te n t  o f  th e s e  f i x a t i o n  r e a c t io n s  i s  
g r e a t ly  a f f e c t e d  by th e  ty p e s  and p ro p o r t io n s  o f  n a t iv e  
s a l t  c o n s t i t u e n t s  p r e s e n t  in  th e  s o i l  and by m u tu a lly  i n t e r ­
d ep en d en t v a r i a b l e s  su ch  a s  pH, c o n c e n tr a t io n  o f  p h o sp h a te  
io n s  and o th e r  f a c t o r s  p r e v a i l in g  in  th e  s o i l  medium. 
M echanisms o f  phosphorus r e t e n t i o n  have been  s tu d ie d  by 
B ra d f ie ld  (11) and Dean (2 9 ) , and r e c e n t ly  an  e x c e l l e n t  
re v ie w  o f  t h i s  s u b je c t  was p re p a re d  by W ild (1 0 7 ) . A cco rd ­
in g  to  P eech  (77) a t  l e a s t  th r e e  d i s t i n c t l y  d i f f e r e n t  
m echanism s, w hich te n d  to  o v e r la p  u n d er n a t u r a l  s o i l  co n ­
d i t i o n s ,  a r e  in v o lv e d  in  phosphorus f i x a t i o n .  A t pH 2 t o . 5 , 
th e  phosphorus r e t e n t i o n  i s  c h i e f l y  due to  d i r e c t  a d s o rp t io n  
o f  phosphorus by hydrous o x id e s  o f  i r o n  and aluminum a n d /o r  
to  th e  g ra d u a l d i s s o l u t i o n  o f  i r o n  and aluminum and t h e i r  
r e p r e c i p i t a t i o n  a s  p h o s p h a te s ; a t  pH 4 to  7 .5 ,  phosphorus 
a p p e a rs  to  be ad so rb e d  by th e  c la y  th ro u g h  some s u r f a c e  
r e a c t i o n  w hich  p ro ceed s  v e ry  r a p id ly  and re a c h e s  a  f a i r l y
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w e ll  d e f in e d  s a t u r a t i o n  v a lu e  w hich i s  in d e p en d en t o f  th e  
c o n c e n t r a t io n  o f  th e  p h o sp h a te  added ; a t  pH 6 .0  to  1 0 .0  
phosphorus f i x a t i o n  i s  c h i e f ly  due to  p r e c i p i t a t i o n  o f  c a l ­
cium and magnesium p h o sp h a te .
M easurem ent by ch em ica l m ethods o f  th e  n a t iv e  o r  
added  phosphorus in  s o i l s  w hich rem ain  a v a i la b le  to  p la n t  
i s  o f  u tm o st im p o rta n c e . Peech  (77) s t a t e d  t h a t  none o f  
th e  p r e s e n t  ch em ic a l m ethods f o r  e v a lu a t in g  th e  phosphorus 
s t a t u s  o f  s o i l s  a r e  a b le  to  d i s t i n g u i s h  a c c u r a te ly  betw een  
th e  d i f f e r e n t  form s o f  s o i l  p h o sp h o ru s . He a l s o  r e p o r te d  
t h a t  th e  e c o lo g ic a l  s ig n i f i c a n c e  o f  th e s e  form s h as  n o t  
been  s u f f i c i e n t l y  w e ll  e s t a b l i s h e d  to  e n a b le  a c c u r a te  e v a lu ­
a t i o n  o f  th e  d i f f e r e n t  ty p e s  o f  e x t r a c t in g  s o lu t io n s  p ro ­
posed  f o r  t h i s  p u rp o se . T h e re fo re , such  d e te rm in a t io n s  a r e  
n e c e s s a r i l y  e m p ir ic a l  b ecau se  th e y  do n o t  y i e ld  a  q u a n t i t a ­
t i v e  e s t im a te  o f  any  d e f i n i t e  f r a c t i o n  o f  th e  s o i l  phosphorus 
d i r e c t l y  a v a i l a b le  to  p l a n t s ,  and c o n s e q u e n tly  th e r e  i s  no 
g e n e ra l  ag reem en t on e x t r a c t a n t s ,  though  some have b een  u sed  
w id e ly  (7 7 ) .  But w ith  a l l  th e  d i f f i c u l t i e s  t h a t  a r e  
e n c o u n te re d  in  i n t e r p r e t i n g  ch em ica l d e te rm in a t io n s  o f  
a v a i l a b l e  p h o sp h a te , Mietson (67) p o in te d  o u t t h a t  su ch  
a n a ly s e s  a r e  w e ll  w o rth  m aking , i f  o n ly  to  in d ic a te  s o i l s  
p o t e n t i a l l y  d e f i c i e n t  o r  a p p a re n t ly  w e ll  s u p p lie d  w ith
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p h o sp h a te  a v a i l a b le  to  p l a n t s .
S e v e ra l  ch em ica l e x t r a c t a n t s  have been  p ro p o sed  f o r  
m easu rin g  a v a i l a b le  s o i l  p h o sp h o ru s . Some o f  th e  e x t r a c t ­
a n t s  w hich ap p ro x im a te  a  v a l i d  e s t im a te  o f  s o i l  phosphorus 
f o r  a  w ide v a r i e t y  o f  s o i l s  and have f a i r l y  e x te n s iv e  u sag e  
a r e  th e  s o lu t io n s  o f  Truog (1 0 0 ), Bray (1 4 ) , Dyer (3 4 ) ,
O lsen  a t  a l . ( 7 3 ) ,  M cA ufiffe elt a l .  (6 3 ) , and Amer e t  a l .
( 1 ) .  In  th e  o p in io n  o f  B lack  ( 8 ) th e  l a s t  two m ethods in  
w hich u se  i s  made o f  an  a n io n  exchange r e s i n  and tag g ed  
in o rg a n ic  o r th o p h o s p h a te , r e s p e c t iv e ly ,  a r e  l e s s  s u b je c t  
to  q u e s t io n  th a n  a r e  th o se  o f  Bray (14) and O lsen  et; a l .
(7 3 ) .  The l i t e r a t u r e  on v a r io u s  e x t r a c t in g  s o lu t io n s  and 
t h e i r  e v a lu a t io n  has been  rev iew ed  th o ro u g h ly  by M etson 
(6 7 ) ,  Peech (77) and N elson  e t  a l .  (7 1 ) .
A number o f  d i l u t e  a c id  e x t r a c t a n t s  have been  su g ­
g e s te d  f o r  m easu rin g  a  f r a c t i o n  o f  s o i l  p h o sp h o ru s ; nam ely , 
th e  “a v a i l a b le "  p h o sp h o ru s , t h a t  c o u ld  be c o r r e l a t e d  w ith  
f i e l d  re sp o n se s  o f  c r o p s .  Among th e s e  e x t r a c t in g  s o lu t io n s  
(1 3 ,7 3 ,1 0 0 ) ,  th e  d eg re e  o f  c o r r e l a t i o n  v a r i e s  a c c o rd in g  to  
th e  n a tu re  o f  th e  s o i l  and c ro p .  In  g e n e r a l ,  th e  phosphorus 
e x t r a c t a b l e  from  a c id  s o i l s  by d i l u t e  s o lu t io n s  o f  s t ro n g  
a c id s  can  be c o r r e l a t e d  w ith  c ro p  y i e ld  re sp o n se s  to  p h o s­
p h a te  f e r t i l i z e r s .  The c o r r e l a t i o n  i s  l e s s  i n  n e u t r a l  s o i l s ,
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and l e a s t  f o r  s o i l s  t h a t  a r e  a l k a l i n e , c a lc a r e o u s ,  o r  t h a t  
have been  f e r t i l i z e d  w ith  p h o sp h a te  ro c k  (4 9 )•
S e v e ra l  i n v e s t i g a to r s  (1 8 ,8 5 ,9 0 ,1 0 6 )  co n d u c ted  
ex p e rim en ts  f o r  e v a lu a t in g  v a r io u s  e x t r a c t a n t s  in  te rm s o f  
p la n t  re sp o n se s  to  phosphorus f e r t i l i z e r s .  Weeks and 
K arra k e r (106) r e p o r te d  c o n s id e ra b le  d i f f i c u l t y  in  s e l e c t i n g  
any one o f  tw e n ty - f iv e  e x t r a c t in g  s o lu t io n s  a s  d e f i n i t e l y  
s u p e r io r  to  th e  o th e r  s o lu t io n s  in  m easu rin g  " a v a ila b le * ' 
s o i l  p h o sp h o ru s . They co n c lu d ed  t h a t  a  g r e a t  d e a l  o f  
c a l i b r a t i o n  work i s  n e c e s s a ry  b e fo re  any m ethod can  be 
s u c c e s s f u l ly  u sed  f o r  f e r t i l i z e r  recom m enda tions. T h is  
c o n c lu s io n  has been  v e r i f i e d  by R ubins and Dean (8 5 ) ,
F rap s  and Fudge (38) and Cooke (2 5 ) .
In  more r e c e n t  s tu d ie s  a t te m p ts  w ere made to  m easure 
th e  form  o r  form s o f  " a v a i l a b le "  phosphorus by u s in g  e x ­
t r a c t a n t s  o f  s p e c ia l  s e l e c t i v i t y  and a  p ro c ed u re  m o d e ra te ly  
q u a n t i t a t i v e .  Of th e  e a r l i e r  in v e s t ig a t io n s  o f  t h i s  g ro u p , 
th e  c o n t r ib u t io n s  by Bray and  h i s  a s s o c ia te s  (1 2 ,1 3 ,1 4 )  a r e  
e s p e c i a l l y  n o te w o rth y . In  d is c u s s in g  th e  re q u ire m e n ts  f o r  
s u c c e s s f u l  s o i l  t e s t s ,  Bray (12) h as  drawn a t t e n t i o n  to  
v a r io u s  form s o f  a v a i l a b le  phosphorus i n  th e  s o i l .  He r e ­
p o r te d  t h a t  i n  " c o rn  b e l t "  s o i l s ,  ad so rb e d  and e a s i l y  a c id -  
s o lu b le  (c a lc iu m ) form s p red o m in a ted  and w ere i n  e q u i l ib r iu m
w ith  one a n o th e r .  He n o te d  t h a t  a t  th e  h ig h e r  pH v a lu e s  th e  
g r e a t e r  p r o p o r t io n  o c c u rre d  in  th e  c a lc iu m  fo rm s. Burd and 
Murphy (16) showed t h a t  m ost o f  th e  m ethods em ploying a c id s  
o r  a c id s  b u f fe re d  to  d e f i n i t e  pH v a lu e s  have been  e x t r a c t in g  
e a s i l y  a c id  s o lu b le  form s more o r  l e s s  e f f e c t i v e l y  b u t have 
been  r e l a t i v e l y  l e s s  e f f e c t i v e  in  e x t r a c t in g  th e  ad so rb ed  
phosphorus e x c e p t w here p r e s e n t  in  la r g e  q u a n t i t i e s .  When 
u s in g  w a te r  a s  th e  e x t r a c t a n t  th e y  found t h a t  a s  th e  a d s o rb ­
ed  phosphorus in c re a s e d  in  am ount, i t s  s o l u b i l i t y  in  w a te r  
in c re a s e d  r a p id ly .  R e s u l ts  a l s o  in d ic a te d  t h a t  a c id s  
e x t r a c te d  r e l a t i v e l y  more ad so rb e d  phosphorus when p r e s e n t  
in  h ig h  q u a n t i t i e s  and t h a t  th e  ad so rb e d  form s o f  phosphorus 
w ere th e  m ost e f f e c t i v e  f o r  p l a n t s ,  once ad e q u a te  am ounts 
have been  b u i l t  u p . However, when p r e s e n t  in  v e ry  sm a ll 
am ounts th e  s o l u b i l i t y  o f  ad so rb e d  phosphorus was v e ry  low 
and ap p e a red  to  be r e l a t i v e l y  i n e f f e c t i v e  in  p la n t  g row th .
On th e  b a s i s  o f  th e  s e l e c t i v e  a c t io n  o f  e x t r a c t a n t s ,  
th e  s o lu t io n  c o n s i s t in g  o f  0 .0 3  N NH^F in  0.1N HC1 a t  pH 1 .8  
was d e s ig n e d  by Bray and K urtz  (14) to  e x t r a c t  b o th  “a d s o rb ­
ed” and a c id  s o lu b le  phosphorus and a  s o lu t io n  o f  0.03N 
NH^F in  0 .025  N HCl a t  pH 3 .0  was u se d  to  d is s o lv e  o n ly  
“ad so rb e d ” form s o f  p h o sp h o ru s . They su g g e s te d  a  s o lu t io n  
o f  0 .5  N NH4F in  0.1N  HCl f o r  t o t a l  a c id - s o lu b le  and
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" a d so rb e d "  p h o sp h o ru s . The l a t t e r  gave th e  h ig h e s t  c o r r e ­
l a t i o n  betw een  th e  ch em ica l v a lu e s  f o r  s o i l  phosphorus and 
c ro p  re sp o n se s  to  added phosphorus f o r  th e  u s u a l  c o rn  b e l t  
c ro p . A h ig h  c o r r e l a t i o n  a l s o  was found betw een v a lu e s  
o b ta in e d  by a  s o lu t io n  o f  0 .0 3  N NH^F in  0 . IN HCl and f i e l d  
re s p o n s e s  to  added p h o sp h a te s  in  I l l i n o i s  s o i l s  ( 5 ) .  The 
d i l u t e  a c id  f l u o r i d e  s o lu t io n  o f  0 .0 3  N NH^F in  0 .025  N 
HCl h as  been  u sed  w id e ly  and found  to  g iv e  r e s u l t s  h ig h ly  
c o r r e l a t e d  w ith  c ro p  re sp o n se s  to  p h o sp h a te  f e r t i l i z a t i o n  
(4 9 ) .  In  th e s e  s t u d i e s ,  K urtz  ejt a l .  (56) r e p o r te d  t h a t  
th e  p h o s p h a te - re p la c in g  a b i l i t y  o f  d i f f e r e n t  a n io n s  
d e c re a se d  in  th e  fo llo w in g  o rd e r :  f l u o r i d e ,  o x a la te ,
c i t r a t e ,  b ic a r b o n a te ,  b o r a te ,  a c e t a t e ,  th io c y a n a te ,  s u l ­
p h a te  and c h lo r id e .
M etson (67) s t a t e d  t h a t  a l th o u g h  th e  m ethods o f  Bray 
and h i s  a s s o c ia t e s  have been  rem ark ab ly  s u c c e s s fu l  in  
I l l i n o i s  and  some a d ja c e n t  a r e a s  in  d e te rm in in g  p h o sp h a te  
r e q u ire m e n ts ,  and even  p r e d ic t in g  in c r e a s e s  in  y i e ld  to  be 
e x p e c te d , th e y  have been  much l e s s  s u c c e s s f u l  in  some o th e r  
p l a c e s .  B r a y ^  m ethod , u s in g  c e r t a i n  m o d i f ic a t io n s ,  was 
shown to  be p ro m is in g  f o r  a s s e s s in g  th e  " a v a i l a b le "  p h o s­
p h o ru s c o n te n t  o f  s o i l s  in  ex p e rim en ts  co n d u c ted  in  L o u is ia n a  
(18) and o th e r  p la c e s  (9 0 ) .  The r a t e s  o f  s o i l  to  s o lu t io n
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in  B ray ’ s m ethod was m o d if ie d  by Sm ith and Cook (106) and 
B y rn sid e  and S tu rg is  (18) . Sm ith  and Cook (106) u s in g  
B ra y 's  ad so rb ed  phosphorus e x t r a c t a n t  w ith  1 to  50 s o i l  to  
s o lu t io n  r a t i o ,  found th e  b e s t  c o r r e l a t i o n  w ith  w heat 
g row th  re s p o n s e . B y rn sid e  and S tu rg is  (18) u s in g  Bray 
e x t r a c t in g  s o lu t io n  o f  0 .0 3  N NH^F in  0.1N  HCl a t  a r a t i o  
o f  1 p a r t  o f  s o i l  to  50 p a r t s  o f  e x t r a c t a n t  and shaken  f o r  
20 m in u tes  o b ta in e d  good c o r r e l a t i o n  d a ta  betw een amounts 
o f  s o i l  phosphorus e x t r a c te d  and re sp o n se s  from  su g a r  cane 
c ro p s  on s o i l s  o f  b o th  th e  R ecent a l l u v i a l  and P le is to c e n e  
M is s i s s ip p i  t e r r a c e  a re a s  o f  L o u is ia n a . W ith th e  same 
e x t r a c t in g  s o lu t io n  b u t u s in g  a 1 to  20 s o i l  to  s o lu t io n  
r a t i o  as an  a d a p ta t io n  f o r  th e  L o u is ia n a  S o i l  T e s t in g  
L a b o ra to ry , R icau d , S t e l l y  and M iears (82) a l s o  r e p o r te d  
good c o r r e l a t i o n  r e s u l t s  w ith  c ro p  grow th .
Ways (105) n o t ic e d  t h a t  w a te r  s o lu b le  p h o sp h a te  when 
added to  a  s o i l  c o n ta in in g  ca lc iu m  c a rb o n a te  form ed an 
in s o lu b le  ca lc iu m  p h o sp h a te . E a r l i e r  w orkers (5 3 ,8 8 ) co n ­
c lu d e d  t h a t  th e  in s o lu b le  p h o sp h a te  was e i t h e r  d ic a lc iu m  
p h o sp h a te  o r  t r i c a lc iu m  p h o sp h a te , though  t r i c a lc iu m  p h o s­
p h a te  was p ro p o sed  to  be p roduced  in  a l l  s o i l s  c o n ta in in g  
more th a n  a t r a c e  o f  ca lc iu m  c a rb o n a te .  A lthough  B a sse t 
(6) p o s tu la te d  t h a t  a  c a r b o n a te - a p a t i t e  o r  h y d ro x y -a p a t i te
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i s  th e  p ro d u c t o f  '^ O g ” and c a lc a re o u s  compounds in  c a l ­
c a re o u s  s o i l s ,  McGeorge and B re a z e a le  (64) a f t e r  a  p h a se - 
r u l e  in v e s t i g a t io n  o f  th e  system  CaO-P20^-H20 co n c lu d ed  
t h a t  c a r b o n a te - a p a t i t e  was form ed in  s o i l s  c o n ta in in g  a 
h ig h  p e rc e n ta g e  o f  ca lc iu m  c a rb o n a te .  In  th e  s l i g h t l y  
c a lc a re o u s  s o i l  a t  R otham sted th e  phosphorus added a s  s u p e r ­
p h o sp h a te  was r e t a in e d  a s  t r i c a l c iu m  p h o sp h a te  o r  a p a t i t e  
(2 8 ) .  N age lschm id t and Nixon (7 0 ) , from  e x a m in a tio n s  o f  
c h a lk  frag m en ts  by an  X -ray  d i f f r a c t i o n  te c h n iq u e  and 
ch em ica l a n a l y s i s ,  showed d i r e c t  ev id en ce  f o r  th e  fo rm a tio n  
o f  a f lu o r in e - c o n ta in in g  a p a t i t e  in  t h i s  s o i l .  T h is  i s  in  
c lo s e  ag reem en t w ith  an  e a r l i e r  s u g g e s tio n  by M a c ln tire  e t  a l . 
(61) t h a t  f l u o r - a p a t i t e  i s  form ed in  c a lc a re o u s  s o i l s .
B o icho t e t  a l .  (9) have r e c e n t ly  su g g e s te d  t h a t  in  c a l ­
c a re o u s  s o i l s  th e  i n i t i a l  r e a c t io n  i s  an  a d s o rp t io n  on th e  
s u r fa c e  o f  c a lc iu m  c a rb o n a te  p a r t i c l e s  r a t h e r  th a n  th e  
p r e c i p i t a t i o n  o f  in s o lu b le  p h o sp h a te .
P e rk in s  (79) found t h a t  up to  pH 4 .5 ,  magnesium io n s  
added to  100-mesh k a o l in  were ab o u t a s  e f f e c t i v e  a s  an  
e q u iv a le n t  amount o f  ca lc iu m  io n s  in  p r e c i p i t a t i n g  p h o sp h a te , 
b u t a t  th e  h ig h e r  pH v a lu e s  th e y  w ere l e s s  e f f e c t i v e .  He 
p o s tu la te d  t h a t  p r e c i p i t a t i o n  o f  p h o sp h a te  by magnesium i s  
n o t  l i k e l y  to  be o f  im p o rtan ce  i n  o rd in a ry  a g r i c u l t u r a l  s o i l s .
The r e s u l t s  o f  s e v e r a l  in v e s t ig a t io n s  on th e  r e l a ­
t io n s h ip  o f  pH v a lu e s  to  p h o sp h a te  io n  in  c a lc a re o u s  s o i l s  
(1 6 ,2 2 ,4 1 )  and in  system s c o n ta in in g  ex c ess  ca lc iu m  c a r ­
b o n a te  (1 5 ,2 3 ) show t h a t  th e  s o l u b i l i t y  o f  ca lc iu m  p h o s­
p h a te  i s  a f u n c t io n  o f  pH and ca lc iu m  io n  a c t i v i t y ,  w ith  a  
minimum s o l u b i l i t y  betw een  pH 7 to  7 .5  and an  in c re a s e  in  
s o l u b i l i t y  on b o th  a l k a l i n e  and a c id  s id e  o f  t h i s  pH ra n g e . 
On th e  a l k a l i n e  s i d e ,  th e  s o l u b i l i t y  o f  p h o sp h a te  in  th e  
p re se n c e  o f  s o l i d  p h ase  CaCog i s  a f u n c t io n  o f  th e  ca lc iu m  
io n  a c t i v i t y .  On th e  a c id  s id e  o f  th e  minimum s o l u b i l i t y  
r a n g e , s o l u b i l i t y  o f  phosphorus i s  a  f u n c t io n  o f  b o th  th e  
hydrogen  io n  and th e  ca lc iu m  io n  a c t i v i t i e s  ( 2 3 ) .  W hether 
th e  c o n c e n t r a t io n  o f  ca lc iu m  i s  dom inated  by u s in g  a  w ide 
r a t i o  o f  w a te r  e x t r a c t s ,  o r  by th e  le a c h in g  in v o lv e d  in  
d is p la c e m e n t , b o th  th e  low er ca lc iu m  c o n c e n tr a t io n  and an  
in c r e a s e  in  hydrogen  io n  a c t i v i t y  te n d  to  be r e f l e c t e d  in  
h ig h e r  p h o sp h a te  c o n c e n t r a t io n  (1 5 ) .
In  e v a lu a t in g  th e  ch em ic a l means o f  d e te rm in in g  
a v a i l a b l e  phosphorus in  c a lc a re o u s  s o i l s ,  O lsen  e t  a l .  (73) 
p o in te d  o u t t h a t  th e  Bray m ethod u sed  on c a lc a re o u s  s o i l s  
i s  l e s s  s u b je c t  to  i n t e r f e r i n g  seco n d ary  r e a c t io n s  th a n  some 
o th e r  m e th o d s . Burd and Murphy (14) m en tioned  t h a t  s a t i s ­
f a c to r y  c o r r e l a t i o n  w ith  c ro p  re sp o n se  a r e  o b ta in e d  i f  th e
29
a c id - e x t r a c t a b l e  p h o sp h a te , th e  d eg ree  o f  p h o sp h a te  s a t u r a ­
t i o n  o f  a d s o rb in g  m in e r a ls ,  th e  b u f f e r  c a p a c i ty ,  and th e  
t o t a l  p h o sp h a te  c o n te n t  o f  th e  s o i l  a r e  a l l  ta k e n  in to  
a c c o u n t .
S e v e ra l  m ethods have been  ad v o c a te d  f o r  th e  d e t e r ­
m in a tio n  o f  phosphorus in  s o i l .  The s u b je c t  has been  th o r o ­
u g h ly  rev iew ed  e lse w h e re  (4 9 ) . Jack so n  (49) p o in te d  o u t 
t h a t  c o lo r im e t r ic  m ethods a r e  l e s s  la b o r io u s  th a n  p r e c i p i t a ­
t i o n ,  t i t r i m e t r i c  and g ra v im e tr ic  m ethods, and a r e  more 
s e n s i t i v e .  Peech (77) s t a t e d  t h a t  b ecau se  o f  th e  sm a ll 
am ounts o f  a v a i l a b l e  phosphorus e x t r a c te d  from  s o i l s ,  one 
o f  th e  many m o d if ic a t io n s  o f  th e  w ell-know n molybdenum- 
b lu e  c o lo r im e t r ic  m ethod i s  in v a r ia b ly  em ployed. The 
o r i g i n a l  m ethod f o r  th e  c o lo r im e t r ic  d e te rm in a t io n  o f  
o r th o p h o sp h a te  was d e s c r ib e d  by Osmond (7 4 )•  I t  i s  based  
upon th e  fo rm a tio n  o f  p h o sp h a te -m o ly b d ic  a c id  and th e  
su b se q u en t r e d u c t io n  o f  th e  molybdenum o f  th e  a c id  to  th e  
c h a r a c t e r i s t i c  h e te ro p o ly  b lu e  compound in  an  aqueous 
s o lu t io n  in  p re se n c e  o f  an  e x c ess  o f  rao lybd ic  a c id .  Lowry 
(58) and o th e r s  (104) r e p o r te d  th e  s u c c e s s f u l  u se  o f  a s c o r ­
b ic  a c id  f o r  th e  r e d u c t io n  p r o c e s s .  U pchurch (1 0 4 ), u s in g  
a s c o r b ic  a c id ,  found  t h a t  th e  c o lo r  o f  th e  red u ced  com plex 
was v e ry  s t a b l e  and changed l e s s  t h a t  th r e e  p e r  c e n t  d u r in g
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fo u r  w eeks. He f u r t h e r  s t a t e d  t h a t  th e  s t a b i l i t y  o f  th e  
h e te ro p o ly  molybdenum b lu e  compound made th e  m ethod r e a d i ly  
a d a p ta b le  to  r o u t in e  a n a l y s i s . s in c e  th e  r e a d in g  o f  th e  
c o lo r  i n t e n s i t y  w i th in  a  s p e c i f i c  i n t e r v a l  o f  tim e a f t e r  
a d d i t io n  o f  th e  r e d u c ta n t  was n o t  a s  c r i t i c a l  a s  in  p ro ­
c e d u re s  u t i l i z i n g  s ta n n o u s  c h lo r id e  and l-a m in o -2 - n a p h to l-  
4 - s u l f o n ic  a c id  a s  r e d u c t a n t s .
V I. M in e ra lo g ic a l  I n v e s t ig a t io n s
The know ledge o f  th e  m in e ra l  c h a r a c t e r i s t i c s  o f  s o i l s  
a lo n g  w ith  o th e r  s o i l  p r o p e r t i e s  h as ; been  u sed  a s  a  b a s is  
i n  e x p la in in g  th e  o r i g i n  and developm ent o f  s o i l s  (5 0 ,6 2 ) .
I t  has been  h e lp f u l  a l s o  in  e v a lu a t in g  th e  a g r i c u l t u r a l  
p o t e n t i a l  o f  s o i l s  and  in  i n t e r p r e t i n g  s o i l  t e s t s  f o r  th e  
p r e p a r a t io n  o f  b e t t e r  f e r t i l i z e r  recom m endations (4 5 ,5 0 ,5 1 ) .  
I n  e v a lu a t in g  th e  m in e ra lo g ic a l  m ethods in  s o i l  r e s e a r c h  
M a rsh a ll (62) s t a t e d  th e  fo llo w in g :  “The s e m i- q u a n t i ta t iv e
s tu d y  o f  th e  r e s i s t a n t  heavy  m in e ra ls  p ro v id e s  an  e x c e e d in g ­
ly  p o w erfu l t o o l  w h ich , so  f a r  a s  th e  a u th o r  knows, has 
n e v e r  y e t  f a i l e d  to  g iv e  a  c l e a r  a n s w e r ."
I n  d is c u s s in g  compounds o f  s i l i c a  and s e s q u io x id e s  
o f  a l l u v i a l  s o i l s  o f  th e  Amur r e g io n ,  Kovda (55) p o in te d  
o u t t h a t  th e  la rg e  q u a n t i t i e s  o f  s i l i c o n ,  i r o n  and aluminum
t r a n s p o r te d  in to  th e  a n c ie n t  a l l u v i a l  p la in s  gave r i s e  to  
s i l i c a  and seco n d ary  m in e ra ls  o f  th e  a l lo p h a n e  and m ont- 
m o r i l l o n i t e  ty p e  c la y s  accum ula ted  in  th e  low er p a r t  o f  
th e  s o i l  p r o f i l e .  Hamdi and E p p rech t (44) in  s tu d y in g  th e  
c la y  m in e ra ls  o f  a l l u v i a l  s o i l s  in  E g y p t, found th a t  i l l i t e  
o f  f r e s h  mud te n d s  to  be c o n v e rte d  by i r r i g a t i o n  w a te r  in to  
m o n tm o r i l lo n i te , th e  c o n te n t  o f  w hich in c re a s e s  w ith  d e p th . 
The c o n v e rs io n  o c c u rre d  when f r e s h  mud was t r e a t e d  in  th e  
la b o ra to ry  w ith  CO2 c o n ta in in g  w a te r .  W ith in c r e a s in g  
w e a th e r in g , th e y  n o t ic e d  t h a t  c h l o r i t e  o r v e r m ic u l i te  was 
form ed. Aomine (4) s t a t e d  t h a t  th e  c la y s  o f  a l l u v i a l  s o i l s  
w ere m a in ly  hydrous m ica and v e r m ic u l i t e ,  w ith  some m ont­
m o r i l l o n i t e  and in te rm e d ia te s  betw een m o n tm o r il lo n ite  and 
i l l i t e .  He found t h a t  th e  c la y  f r a c t i o n  o f  to p  s o i l s  o f  
t a b l e  la n d  c o n s is te d  o f  a l lo p h a n e  and t h a t  o f  s u b s o i l s  was 
made up o f  h y d ra te d  h a l l o y s i t e ,  a l lo p h a n e , and g i b b s i t e .
He p o in te d  o u t t h a t  d eco m p o sitio n  o f  o rg a n ic  m a t te r  was 
m arked ly  s lo w er in  s o i l s  h av in g  a l lo p h a n e  as  th e  c h i e f  c la y  
m in e ra l  th a n  in  s o i l s  c o n ta in in g  i l l i t e - m o n t m o r i l l o n i t e . 
A cco rd ing  to  R u s s e l l  (86) th e  g e n e ra l  r u l e  a p p e a rs  to  be 
t h a t  m o n tm o r i l lo n i t ic  c la y s  a r e  p roduced  in  th e  p re se n c e  o f 
a good, and k a o l i n i t i c  o f  a  p o o r , b ase  su p p ly . Thus m ont­
m o r i l l o n i t e  c la y s  a r e  u s u a l ly  found in  a re a s  o f  poor d ra in a g e
w hich e n s u re s  a good b ase  su p p ly  and in  warm c l im a te s  
w hich e n s u re s  t h a t  w e a th e r in g  w i l l  be a c t iv e  enough to  p r o ­
duce a  good su p p ly  o f  s i l i c a  and h y d ra te d  i r o n  and aluminum 
o x id e s .  He f u r t h e r  s t a t e d  t h a t  th e  m o n tm o r i l lo n i t ic  c la y s  
so p roduced  become in c r e a s in g ly  m ixed w ith  i l l i t e - l i k e  c la y s  
a s  th e  p r o p o r t io n  o f  aluminum in  4 - c o - o r d in a t io n  in c r e a s e s ,  
t h a t  i s ,  a s  th e  c la y  becomes more b e i d e l l i t e - l i k e .  K a o lin i te  
c la y s  a r e  form ed u n d er c o n d i t io n s  o f  a  low c o n c e n tr a t io n  o f  
b a s e s ,  t h a t  i s ,  in  w e l l -d r a in e d  a r e a s .  As th e  b ase  s t a t u s  
a t  th e  s i t e  o f  s y n th e s is  r i s e s ,  i l l i t e - l i k e  c la y s  te n d  to  
be form ed w ith  th e  k a o l i n i t e .  The r e s u l t s  o f  McHenry (65) 
on r e c e n t  g l a c i a l  a l l u v i a l  s o i l s  o f  w e s te rn  W ashington s t a t e  
in d ic a te d  t h a t  th e  c la y  m in e ra l  c o n te n t  o f  th e  f i n e r  c la y  
f r a c t i o n s  was l a r g e ly  m o n tm o r i l lo n ite  and th e  c o a r s e r  c la y  
f r a c t i o n  and th e  s i l t  and f in e  sand  a r e  l a r g e ly  q u a r tz  w ith  
some i l l i t e  i n  th e  c o a rs e  c l a y .  Coleman and Jack so n  (24) 
in  s tu d y in g  th e  m in e ra l  c o m p o s itio n  o f  th e  c la y  f r a c t i o n  o f  
s e v e r a l  C o a s ta l  P la in  s o i l s  o f  s o u th e a s te r n  U n ite d  S ta te s  
co n c lu d ed  t h a t  th e  c a t io n  exchange c a p a c i t i e s  o f  th e  c la y  
f r a c t i o n s  c o r r e l a t e d  w e ll  w ith  th e  p r o p o r t io n s  o f  c la y  
m in e ra l  compounds i d e n t i f i e d  in  th e  f i n e  and c o a rs e  c l a y s .  
They r e p o r te d  t h a t  l i t t l e  o r  no c o r r e l a t i o n  was n o te d  betw een  
d e p th  i n  th e  s o i l  p r o f i l e  and c la y  m in e ra l  ty p e .  A p p a re n tly
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th e r e  was no ev id en c e  o f  a  r e l a t i o n s h i p  betw een th e  s o i l  
p a r e n t  m a te r i a l  and th e  n a tu re  o f  th e  c la y  m in e ra l  c o n te n t  
o f  th e  c la y s  t h a t  th e y  s tu d ie d .  In  an  i n v e s t i g a t io n  o f  
ch em ica l c h a r a c t e r i s t i c s  o f  some o f th e  low er M is s is s ip p i  
f lo o d  p l a in  s o i l s ,  D r i s k e l l  (31) found t h a t  m o n tm o r i l lo n ite  
and i l l i t e  w ere p redom inan t c la y  m in e ra ls  and t h a t  th e y  
were d i s t r i b u t e d  d i f f e r e n t l y  in  th e  h o r iz o n s  o f  p r o f i l e s  
s tu d ie d .  The p r o f i l e s  o f  young and p r a c t i c a l l y  u n leach e d  
s o i l s  showed th e  m i ld e s t  v a r i a t i o n  in  c a rb o n  to  n i t r o g e n  
r a t i o  and in  th e  co m p o sitio n  o f  th e  c la y  f r a c t i o n .  The 
m in e ra lo g y  o f  s e le c te d  p r o f i l e s  o f  s o u th e a s te rn  was 
d is c u s s e d  e lsew h e re  (1 9 ,3 5 ) .  These r e f e r e n c e s  may be u sed  
a s  so u rc e s  o f  d e t a i l e d  in fo rm a tio n .
V II . R e la te d  S o i l  F e r t i l i t y  S tu d ie s
An e a r l i e r  i n v e s t i g a t io n  by Reed and S tu rg is  (81) o f  
s e le c te d  s o i l s  o f  L o u is ia n a  re v e a le d  t h a t  Red R iv e r  s o i l  
a r e a s  o f  th e  M il le r  s e r i e s  were a l l  h ig h  in  a c id  s o lu b le  
p h o sp h o ru s , p o ta ss iu m  and ca lc iu m  c o n te n ts .  They found 
t h a t  phosphorus v a r ie d  from  400 p a r t s  p e r  m i l l i o n  in  th e  
s u r fa c e  h o r iz o n  to  75 p a r t s  p e r  m i l l i o n  in  th e  s u b s o i l  o f  
M il le r  f in e  sandy loam . Reed and S tu r g i s  a l s o  r e p o r te d  t h a t  
th e  av e ra g e  phosphorus c o n te n t  o f  th r e e  sam ples o f  M il le r
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f in e  sandy loam and t h a t  o f  a M il le r  c la y  w ere 280 and 170 
p a r t s  p e r  m i l l io n  r e s p e c t iv e ly .  In  T ex as, F rap s  and Fudge
(3 7 ,4 0 )  found a maximum v a lu e  o f  331 p a r t s  p e r  m i l l i o n  o f  
phosphorus in  th e  s u r f a c e  o f  M il le r  f in e  sandy loam and a 
minimum o f  36 p a r t s  p e r  m i l l i o n  in  th e  s u b s o i l  o f  M il le r  
s i l t y  c l a y .  The r e s u l t s  p re s e n te d  by Holmes and H earn (48) 
showed an  a v e ra g e  v a lu e  o f  0 .1 5  p e r  c e n t  f o r  t o t a l  p h o s­
pho rus in  s e l e c t e d  s o i l  p r o f i l e s  o f  a l l  w e s te rn  t r i b u t a r i e s  
o f  th e  M is s i s s ip p i  R iv e r , w hich  was low er th a n  th e  0 .2  p e r  
c e n t  t o t a l  phosphorus c o n te n t  o f  M il le r  c l a y  in  th e  Red 
R iv e r  b a s in .  F rap s  (37) and F rap s  and Fudge (40) found 
t h a t  th e  t o t a l  phosphorus c o n te n t  o f  o v er 100 sam ples o f  
M i l le r  s o i l s  in  Texas v a r ie d  from  0 .1 3 4  p e r  c e n t  i n  M il le r  
c la y  to  0 .0 6 1  p e r  c e n t  in  M i l le r  v e ry  f in e  sandy loam . They 
a l s o  found t h a t  th e  n i t r o g e n  c o n te n t  ran g ed  from  0 .1 0 3  p e r  
c e n t  in  M i l le r  c la y  to  0 .027  p e r  c e n t  in  M il le r  v e ry  f in e  
sandy  loam . Holmes and H earns (48) r e p o r te d  0 .1 2  p e r  c e n t  
f o r  th e  t o t a l  n i t r o g e n  c o n te n t  o f  M il le r  c l a y  o f  th e  Red 
R iv e r  a r e a .  These v a lu e s  a g re e  c lo s e ly  w ith  th o s e  r e p o r te d  
by Reed and S tu r g i s  ( 8 1 ) .  The o rg a n ic  m a t te r  c o n te n t  o f  
th e  s u r f a c e  o f  M i l le r  s o i l s  ran g ed  from  2 .0 1  to  2 .7 8  p e r  
c e n t ( 4 8 ,6 0 ) .  The b ase  exchange c a p a c i ty  o f  th r e e  M i l le r  
s u r f a c e  s o i l s  a s  r e p o r te d  by F rap s  and Fudge (39) was 2 5 .2
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m i l l i e q u i v a l e n t s  w hereas f o r  M i l le r  f i n e  sandy  loam and v e ry  
f i n e  sandy  loam  th e  c o r re s p o n d in g  v a lu e s  w ere 1 0 .9  and 1 6 .1  
m i l l i e q u i v a l e n t s .
The in f lu e n c e  o f  th e  P erm ian  Red Beds o f  Texas and 
Oklahoma was in d ic a t e d  by th e  h ig h  b a se  v a lu e  o f  th e  Red 
R iv e r  a l lu v iu m  ( 3 7 ,4 0 ,4 8 ) ,  e s p e c i a l l y  magnesium  and  p o ta s ­
sium  o x id e s .  Holmes and H earn (48) r e p o r te d  t h a t  th e s e  
o x id e s  w ere u n ifo rm  th ro u g h o u t th e  p r o f i l e  and  t h a t  th e  
am ounts o f  m agnesium  and  p o ta s s iu m  o x id e s  i n  M il le r  c la y  
re a c h e d  4 .5 3  and  3 .0 3  p e r  c e n t s ,  r e s p e c t i v e l y .  In  T ex as , 
th e  t o t a l  p o ta s s iu m  c o n te n t  o f  s e v e r a l  M i l le r  s o i l s  v a ry in g  
in  t e x tu r e  ra n g e d  from  2 .4 5  to  0 .8 2  p e r  c e n t  (3 7 ) .  The 
a v a i l a b l e  p o ta s s iu m  c o n te n ts  o f  s e v e r a l  sam ples o f  M i l le r  
s o i l  have b een  r e p o r te d  by F ra p s  (37) and F ra p s  and Fudge
( 3 9 ,4 0 ) .  The v a lu e s  v a r i e d  from  470 p a r t s  p e r  m i l l i o n  in  
M i l le r  s i l t y  c la y  (40) to  58 p a r t s  p e r  m i l l i o n  in  M i l le r  
v e ry  f i n e  sandy  loam (3 7 ) .  In  h i s  s tu d y  o f  th e  r e l e a s e  o f  
p o ta s s iu m  i n  s o i l s  o f  th e  Red R iv e r  a r e a ,  B y rn s id e  (17) 
found  t h a t  125 m i l l i e q u i v a l e n t s  o f  n i t r i c  a c id  e x t r a c te d  
a p p ro x im a te ly  0 .3 5 6  m i l l i e q u i v a l e n t s  o f  a v a i l a b l e  o r  s o lu b le  
p o ta s s iu m  from  v e ry  f i n e  sandy  loam s, 0 .3 6 9  m i l l i e q u i v a l e n t s  
from  lo am s, and 0 .5 2 4  m i l l i e q u i v a l e n t s  from  c la y  loam s.
Reed and S tu r g i s  (81) found  t h a t  Y ahola v e ry  f i n e  sandy  loam
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was n o t h ig h  in  p o ta ss iu m  and n i t r o g e n  c o n te n t .  The t o t a l  
and a v a i la b le  n u t r i e n t  le v e ls  in  v a r io u s  te x tu r e s  o f  Y ahola 
s o i l s  r e p o r te d  by v a r io u s  in v e s t ig a to r s  (1 7 ,3 7 ,4 0 ,8 1 )  
in d ic a te d  th e  low er le v e l  o f  p la n t  n u t r i e n t  in  t h a t  s o i l  as 
compared to  th e  M il le r  s o i l .  F raps and Fudge (40) o f  Texas 
r e p o r te d  ranges o f  0 .010  and 0 .107 p e r  c e n t o f  n i t r o g e n ,  
445-164 p a r t s  p e r  m i l l io n  o f  p h o sp h o ru s, and 691-116 p a r t s  
p e r  m i l l io n  o f  p o ta ss iu m . These v a lu e s  a r e  r e l a t i v e l y  h ig h  
in  com parison to  d a ta  p re s e n te d  f o r  Y ahola v e ry  f in e  sandy 
loam o f  Red R ive? a llu v iu m  in  L o u is ia n a  (8 1 ) . Based on 
r e s u l t s  o f  f i e l d  ex p e rim en ts  a t  th e  Red R iv er E xperim ent 
S ta t io n  and o th e r  p la c e s  in  L o u is ia n a  (57) c ro p s  grown on 
Y ahola v e ry  f in e  sandy loam g e n e ra l ly  resp o n d  to  n i t r o g e n  
o n ly .
The Red Bayou (T ild e n )  v e ry  f in e  sandy loam , a Red 
R iv e r t e r r a c e  s o i l  d e p le te d  o f  much o f  i t s  p la n t  n u t r i e n t s
<3
by p ro lo n g ed  w e a th e r in g  i s  a  l e s s  p ro d u c tiv e  s o i l  th a n  th e  
Y ahola and M il le r  s o i l s .  From th e  a n a ly t i c a l  d a ta  r e p o r te d  
(93 ,103) f o r  two p r o f i l e s  o f  Red Bayou v e ry  f in e  sandy loam 
o f  B o s s ie r  P a r is h ,  i t  was shown th a t  t h i s  s o i l  i s  low b o th  
in  o rg a n ic  m a tte r  and b a s e s .
EXPERIMENTAL PROCEDURE
S o i l  sam ples u sed  in  t h i s  in v e s t i g a t io n  w ere ta k e n  
from  c u l t i v a t e d  f i e l d s  in  B o s s ie r  P a r i s h ,  L o u is ia n a . The 
s i t e s  o f  sam pling  were s e le c te d  a s  r e p r e s e n ta t i v e  o f  th e  
s o i l  ty p e s  chosen  f o r  s tu d y . The p i t  sam ples w ere ta k e n  
from  th e  fo llo w in g  s o i l  ty p e s :  M il le r  c la y  and s i l t y  c l a y ,
Y ahola s i l t  loam and v e ry  f in e  sandy loam , and  Red Bayou 
(T ild e n )  v e ry  f i n e  sandy loam . These s o i l s  c o n s t i t u t e  th e  
m ost im p o r ta n t a g r i c u l t u r a l  s o i l s  o f  th e  p a r i s h .  P i t s  w ere 
th r e e  f e e t  w id e , s i x  f e e t  lo n g  and s u f f i c i e n t l y  deep to  
expose th e  com plete  p r o f i l e  a t  l e a s t  to  th e  C£ h o r iz o n . 
T h i r ty - e ig h t  s o i l  sam ples from  n in e  p r o f i l e s , th r e e  each  
from  M i l l e r ,  Y ahola and Red Bayou s e r i e s ,  w ere c o l l e c t e d .
The sam ples w ere ta k e n  from  th e  s id e s  o f  th e  p i t  i n  v e r t i c a l  
s e c t io n s  and ea ch  s o i l  p r o f i l e  was d e s c r ib e d  a c c o rd in g  to  
th e  p ro c ed u re  o u t l in e d  in  th e  U. S . D epartm ent o f  A g r ic u l tu r e  
S o i l  S urvey Manual (1 0 1 ) . The p r o f i l e s  w ere g iv e n  a  number 
from  one to  n in e  c o n s e c u t iv e ly .  The d e t a i l e d  d e s c r ip t io n s  
o f  th e  p r o f i l e  w ere p re p a re d  in  th e  f i e l d  and w i l l  be i n ­
c lu d e d  in  th e  s e c t io n  e n t i t l e d  " R e s u lts  and D is c u s s io n ."
The sam ples w ere c o m p le te ly  a i r - d r i e d ,  g round , p assed
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th ro u g h  a  2 .0 0  m i l l im e te r  s ie v e  and m ixed b e fo re  b e g in n in g  
a n a l y t i c a l  s t u d i e s .  M o is tu re  d e te rm in a t io n s ,  m ech an ica l 
and  m in e ra lo g ic a l  a n a ly s e s ,  pH v a lu e s ,  t o t a l  c a t io n  e x ­
change c a p a c i ty ,  ex ch an g eab le  b a s e s ,  ex ch an g eab le  h y d ro g en , 
and ’'a v a i l a b le "  phosphorus d e te rm in a t io n s  w ere made on th e s e  
sa m p le s . T o ta l  n i t r o g e n  was d e te rm in ed  on su b -sam p les  w hich 
had  been  ground to  p a ss  a 100 mesh s ie v e .
P e rc e n ta g e  sa n d , s i l t ,  and c la y  were d e te rm in ed  by 
th e  h yd rom ete r m ethod o f  p a r t i c l e  s i z e  a n a ly s i s  s im i la r  to  
th e  m ethod recommended by th e  A m erican S o c ie ty  f o r  T e s t in g  
M a te r ia ls  (2) a s  p ro p o sed  by th e  Committee on P h y s ic a l  
A n a ly s is  o f  th e  S o i l  S c ie n ce  S o c ie ty  o f  A m erica (2 7 ) .  
R e c e n tly  t h i s  m ethod was s im p l i f ie d  by P a t r i c k  (75) and 
s in c e  t h i s  m o d if ic a t io n  i s  w ith o u t any a p p re c ia b le  lo s s  o f  
p r e c i s io n  (7 5 ) , a l l  th e  p a r t i c l e  s i z e  d i s t r i b u t i o n  d a ta  
r e p o r te d  w ere o b ta in e d  by t h a t  m ethod . The p e rc e n ta g e s  o f  
sa n d , s i l t  and c la y  w ere c a lc u la te d  on th e  o v e r -d ry  w eig h t 
b a s i s  a f t e r  p e r  c e n t  m o is tu re  was d e te rm in ed  a c c o rd in g  to  
th e  p ro c ed u re  o f  R obinson (8 4 ) .  The t e x t u r a l  c l a s s i f i c a ­
t i o n  o f  th e  s o i l s  was made by i n t e r p r e t i n g  th e  d a ta  on 
m e ch an ica l c o m p o s itio n  in  te rm s o f  re q u ire m e n ts  s t i p u l a t e d  
in  th e  S o i l  S urvey  M anual o f  U. S . D epartm ent o f  A g r ic u l tu r e  
(101).
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The m ethod o f  P eech  e t  a l .  (77) was u se d  to  d e t e r ­
m ine th e  pH v a lu e s  o f  th e  s o i l s .  A Beckman pH m e te r  w ith  
g la s s  and ca lo m e l e le c tro d e s  was u se d .
The c a t io n  exchange c a p a c i ty  f o r  th e  Red Bayou s o i l s  
was d e te rm in ed  by c a t io n  sum m ation (77). b u t  th e  p ro ce d u re  
was somewhat d i f f e r e n t  f o r  th e  M i l le r  and Y ahola s o i l s  w hich  
w ere c a lc a re o u s  (9 5 ) .  The m ethod u sed  may be d e s c r ib e d  a s  
fo l lo w s .  A p r e l im in a ry  t r e a tm e n t  o f  25 grams o f  a i r - d r y  
s o i l  w ith  100 m i l l i l i t e r s  o f  0.5N  a c e t i c  a c id  was made to  
d e s tro y  c a rb o n a te s  b e fo re  le a c h in g  w ith  ammonium a c e t a t e  a t  
pH 7 u n t i l  a  t o t a l  o f  400 m i l l i l i t e r s  o f  b o th  e x t r a c t s  had 
b een  c o l l e c t e d .*  The ammonia s a tu r a te d  s o i l  s u b se q u e n tly  
was le a c h e d  w ith  200 m i l l i l i t e r s  o f  80 p e r  c e n t  (by volum e) 
e t h y l  a lc o h o l  and  th e  f i l t r a t e  was d is c a r d e d .  A 200 m i l l i ­
l i t e r  volume o f  two p e r  c e n t  by w e ig h t p o ta s s iu m  c h lo r id e  
s o lu t io n  th e n  was u sed  to  d is p la c e  th e  ammonia in  th e  e x ­
change com plex . The f i l t r a t e  was made up to  500 m i l l i l i t e r  
volume w ith  d i s t i l l e d  w a te r .  A t t h i s  p o in t  c a t io n  exchange 
c a p a c i ty  was d e te rm in e d  on a  250 m i l l i l i t e r  a l i q u o t  o f  th e  
p o ta ss iu m  c h lo r id e  le a c h a te  by d i r e c t  d i s t i l l a t i o n  o f  
ammonia (77) in to  0 .2  N s u l f u r i c  a c id .  T i t r a t i o n  o f  th e
*The f i l t r a t e  c o l l e c t e d  may be u se d  to  d e te rm in e  e x ­
ch an g eab le  b a s e s ,  i f  d e s i r e d .
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e x c e ss  a c id  was made in  th e  p re se n c e  o f  m e th y l re d  i n d i c a t o r .
E xchangeab le  c a t io n s  w ere d e te rm in ed  from  an  ammonium 
a c e t a t e  le a c h a te  a c c o rd in g  to  th e  m ethod o f  Peech e t  a l .
(7 7 ) .  E xchangeab le  c a lc iu m , m agnesium , p o ta ss iu m  and sodium  
w ere d e te rm in ed  by u se  o f  a Beckman Model DU s p e c tro p h o to ­
m e te r  eq u ip p ed  w ith  a  flam e a t ta c h m e n t . An o x y g e n -a c e ty -  
le n e  flam e was u sed  f o r  ex ch an g eab le  c a lc iu m , p o ta ss iu m  
and sodium , and an  oxygen-hydrogen  flam e was u se d  f o r  e x ­
ch an g eab le  m agnesium . The am ount o f  ex ch an g eab le  c a lc iu m  
in  M il le r  and Y ahola s o i l s  was c a lc u l a te d  as  th e  d i f f e r ­
en ce  betw een t o t a l  exchange c a p a c i ty  and th e  sum o f  th e  
ex ch an g eab le  m agnesium , p o ta s s iu m , and sodium . T h is  m ethod 
was a p p l ie d  in  th e  c a se  o f  th e  Y ahola and M il le r  s o i l s  
b e c au se  t h e i r  exchange com plex was s a tu r a te d  w ith  b a s e s ,  
t h e r e f o r e ,  c o n ta in e d  no ex ch an g eab le  hyd ro g en .
A v a ila b le  phosphorus was d e te rm in ed  by e x t r a c t in g  
s o i l  sam ples w ith  0 .03N ammonium f lu o r id e  in  0 . IN h y d ro ­
c h l o r i c  a c id  a t  a  s o i l  to  s o lu t io n  r a t i o  o f  1 to  2 0 . T h is  
m ethod was s im i la r  b u t  n o t  i d e n t i c a l  to  th e  m ethod p ro p o sed  
by Bray and K urtz  ( 1 4 ) .  The c o lo r  d ev e lo p ed  f o r  com parison  
was by th e  m ethod o f  Lowery e t  a l ,  (58) a s  m o d if ie d  by Up- 
d h u rch  (1 0 4 ) , u s in g  a  K lett-Sum m erson p h o to e le c t r i c  c o l o r ­
im e te r  w ith  a  r e d  f i l t e r  (640 to  700 m il l im ic ro n s  s p e c t r a l  
r a n g e ) .
N itro g e n  d e te rm in a t io n s  w ere made fo llo w in g  th e  
p ro c e d u re  u se d  by D r i s k e l l  (32) w hich  in v o lv e d  d ig e s t io n  
o f  10 grams o f  100 mesh s o i l  w ith  35 m i l l i l i t e r s  o f  co n ­
c e n t r a te d  s u l f u r i c  a c id  p lu s  a  D and C t a b l e t  No. 2 ( te n  
grams o f  p o ta ss iu m  and co p p er s u l f a t e ,  m a n u fac tu red  by 
M il l  P ro d u c ts ,  I n c . ,  Kansas C i ty ,  M is so u ri)  and ab o u t 
th r e e  Hengar s e le n iz e d  g ra n u le s  (m an u fac tu red  by Hengar 
Company, P h i la d e lp h ia ,  P e n n s y lv a n ia ) .  A f te r  d ig e s t io n ,  
th e  s o lu t io n  was d i lu t e d  w ith  250 m i l l i l i t e r s  o f  d i s t i l l e d  
w a te r .  A few g ra n u le s  o f  z in c  and 100 m i l l i l i t e r s  o f  45 
p e r  c e n t  sodium  h y d ro x id e  w ere added b e fo re  d i s t i l l a t i o n .
One hundred  and f i f t y  m i l l i l i t e r s  o f  s o lu t io n  w ere d i s ­
t i l l e d  in to  50 m i l l i l i t e r s  o f  b o r ic  a c id  s o lu t io n .
S ta n d a rd  s u l f u r i c  a c id  was u se d  f o r  t i t r a t i o n  o f  th e  b o r ic  
a c id .  The o rg a n ic  m a t te r  was e s t im a te d  by m u l t ip ly in g  th e  
p e r  c e n t  o f  n i t r o g e n  by a f a c t o r  o f  tw en ty  (4 9 ) .
To. a l lo w  com parisons o f  m e th o d s, two o r  more p r o ­
c e d u re s  w ere u se d  to  d e te rm in e  ex ch an g eab le  b a se s  and 
^av a ilab le* *  p h o sp h o ru s , i n  a d d i t io n  to  th e  u se  o f  n e u t r a l  
IN ammonium a c e t a t e ,  ex ch an g eab le  b a s e s  w ere e x t r a c te d  by a
0.1N  h y d ro c h lo r ic  a c id  s o lu t io n  u s in g  a  s o i l  to  s o lu t io n  
r a t i o  o f  1 to  20 and 1 to  5 0 . L ik ew ise , i n  a d d i t io n  to  an  
e x t r a c t i o n  w i th  0.03N ammonium f lu o r i d e  i n  0.1N h y d ro c h lo r ic
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a c id  a t  a 1 to  20 s o i l  to  s o lu t io n  r a t i o ,  phosphorus was 
d e te rm in ed  in  s o i l  e x t r a c t s  o f  0.03N ammonium f lu o r id e  in
0.1N h y d ro c h lo r ic  a c id  a t  a  s o i l  to  s o lu t io n  r a t i o  o f  1 to  
5 0 . O th er e x t r a c t io n s  w ith  0.1N h y d ro c h lo r ic  a c id  s o lu t io n  
a t  1 to  20 and 1 to  50 s o i l  to  s o lu t io n  r a t i o s  w ere u sed  to  
m easure " a v a i l a b l e 11 s o i l  p h o sp h o ru s . E a r ly  u se  o f  0.1N 
h y d ro c h lo r ic  a c id  was made by H ibbard  (4 6 ) .  A sco rb ic  a c id  
was u sed  a s  a  r e d u c ta n t  in  phosphorus d e te rm in a t io n  a s  
su g g e s te d  by U pchurch (1 0 4 ) .fo llo w e d  f o r  phosphorus d e t e r ­
m in a t io n .
The r e l a t i o n s h i p  o f  d a ta  on ex ch an g eab le  b a se s  g iv e n  
by th e  two e x t r a c t a n t s  o r  two r a t i o s  was d e te rm in ed  by 
c a l c u l a t i n g  th e  sim p le  c o r r e l a t i o n  c o e f f i c i e n t  v a lu e  betw een 
p a i r s  o f  r e l a t e d  v a r i a b l e s .  The t e s t  o f  s ig n i f ic a n c e  was 
made by u se  o f  th e  t a b le s  re c o rd e d  by S nedecor (92) . The 
same p ro c e d u re  was u se d  in  s tu d y in g  r e l a t i o n s h i p s  in v o lv in g  
" a v a i la b le "  phosphorus by d i f f e r e n t  m ethods and s o i l  to  
s o lu t io n  r a t i o s .
RESULTS AND DISCUSSION
The d a ta  and  d is c u s s io n  o f  r e s u l t s  w ere p r e s e n te d  
u n d e r  f i v e  h e a d in g s  in  th e  o rd e r  o u t l i n e d  a s  fo l lo w s :
I .  P h y s ic a l  P r o p e r t i e s ,
I I .  C hem ical C h a r a c t e r i s t i c s ,
I I I .  M in e ra lo g ic a l  C o m p o sitio n ,
IV . Com parison o f  C hem ical M ethods, and 
V. I n t e r r e l a t i o n s h i p s  o f  P r o p e r t i e s .
I .  P h y s ic a l  P r o p e r t i e s
The p h y s ic a l  p r o p e r t i e s  w ere sum m arized in  th e  fo l lo w ­
in g  o rd e r  o f  to p ic s  l i s t e d :
A. P r o f i l e  d e s c r i p t i o n ,
B. S o i l  c o l o r ,
C. S t r u c tu r e ,  and
D. T e x tu r e .
A. P r o f i l e  d e s c r ip t i o n
The d e t a i l e d  d e s c r ip t io n s  o f  n in e  s o i l  p r o f i l e s  a s  
o b se rv e d  upon sam p lin g  in  c u l t i v a t e d  f i e l d s  w ere r e p o r te d  
a s  P r o f i l e  Nos. 1 th ro u g h  9 , S o i l  D e s c r ip t io n s .  The M i l l e r ,  
Y ahola and Red Bayou s o i l  s e r i e s  w ere r e p r e s e n te d  by sam ples 
from  th r e e  p r o f i l e s  o f  e a c h .
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P r o f i l e  No. 1 - - M i l le r  c l a y - - S o i l  D e s c r ip t io n
Ap 0 to  3 in c h e s ,  d a rk  red d ish -b ro w n  (5YR3/3)* c la y ;  v e ry
h a rd  d ry ; s t ro n g  f in e  su b a n g u la r  b lo c k y ; 
pH 8 .0 .
Ac 3 to  24 in c h e s ,  d a rk  re d d ish -b ro w n  (5YR3/4) c la y ;  v e ry
f irm  m o is t;  v e ry  h a rd  d ry ; s t r o n g  f in e  
su b a n g u la r  b lo c k y , pH 8 .0 .
24 to  40 in c h e s ,  d a rk  red d ish -b ro w n  (5YR3/4) c la y ;  v e ry
f irm  m o is t;  v e ry  f irm  d ry  b lo c k y ; few 
d i s t i n c t  g ra y  (5YR5/1) m o t t le s ;  pH 8 .0 .
0>2 40 to  44 in c h e s ,  d a rk  brown (7.5Y R 4/2) c la y  m o tt le d
d a rk  g ray  (7.5Y R 4/0) and d a rk  r e d d is h -  
brown (5Y R 3/4); v e ry  f irm  m o is t ;  v e ry  
f irm  d ry ; s t ro n g  f in e  su b a n g u la r  b lo c k y ; 
pH 8 .0 .
L o c a tio n : N o r th e a s te rn  p a r t  S ec . 22 , T . 18 N ., R.
13W., 3 m ile s  e a s t  o f  Hwy. 3 and 1 m ile  
n o r th  o f Hwy. 80 (Lab. No. 9 3 5 -9 3 8 ).
P r o f i l e  No. 2 - - M i l l e r  s i l t y  c l a y - - S o i l  D e s c r ip t io n
Ap 0 to  8 in c h e s ,  red d ish -b ro w n  (5YR4/3) s i l t y  c la y ;  f irm
m o is t ,  p l a s t i c  w e t; weak medium g ra n u la r  
s t r u c t u r e .
Ac 8 to  24 in c h e s ,  d a rk  red d ish -b ro w n  (5YR3/4) c la y ;  v e ry
f irm  m o is t;  p l a s t i c  w e t; s t r o n g  medium 
and  f in e  su b a n g u la r  b lo c k y ; pH 8 .0 .
C 24 to  42 in c h e s ,  re d d ish -b ro w n  (5YR4/3) m o tt le d  g ray
c la y  w ith  t h i n  (2 in c h )  le n s e s  o f  s i l t y
* S o il  c o lo r  names a d a p ted  by U. S . D epartm ent o f  
A g r ic u l tu r e ,  D iv is io n  o f  S o i l  S u rv ey , 1948. C o lo r o f  m o is t 
s o i l  was u se d  u n le s s  o th e rw ise  s t a t e d .  Symbols e x p re s s  
M unse ll n o t a t i o n s .
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c la y  loam ; s t r o n g  medium and f in e  su b ­
a n g u la r  b lo c k y ; f irm  c o n s is te n c e  m o is t;  
p l a s t i c  w e t; pH 8 .0 .
L o c a tio n : N o r th - c e n t r a l  p a r t  S e c . 30 , T . 17N .,
R 12W., .5  m ile  e a s t  o f  C u r t i s s  (Lab. 
No. 9 8 7 -9 8 9 ).
P r o f i l e  No. 3 - - M i l le r  s i l t y  c l a y - - S o i l  D e s c r ip t io n
Ap 0 to  6 in c h e s ,  d a rk  red d ish -b ro w n  (5YR3/4) s i l t y  c la y ;
f irm  m o is t ;  m odera te  medium and f in e  
g r a n u la r ;  pH 7 .5 .
Ac 6 to  24 in c h e s ,  d a rk  red d ish -b ro w n  (2.5Y R 3/4) c la y ;
v e ry  f irm  m o is t ;  v e ry  h a rd  d ry ; s t r o n g  
medium and f in e  su b a n g u la r  b lo c k y ; pH 
8 .0 .
24 to  30 in c h e s ,  d a rk  red d ish -b ro w n  (2.5Y R 3/4) c la y ;
v e ry  f irm  m o is t ;  v e ry  h a rd  d ry ; few 
g ra y  and d a rk  g ray  m o t t l e s ;  s t r o n g  
medium and f in e  su b a n g u la r  b lo c k y ; 
pH 8 .0 .
C2 30 to  42 in c h e s ,  re d d ish -b ro w n  (2.5Y R 4/4) s i l t  loam;
f r i a b l e  m o is t ;  s o f t  d ry ; pH 7 .5 .
L o c a tio n : S o u th e a s te rn  p a r t  Sec.. 31 , T. 17 N .,
R. 12W., Red R iv e r  V a lle y  E xperim ent 
S ta t i o n  (Lab. No. 9 9 0 -9 9 3 ).
P r o f i l e  No. 4 —Y ahola s i l t  lo a m --S o il  D e s c r ip t io n
A;l 0 to  10 in c h e s ,  y e l lo w is h - re d  (5YR4/6) s i l t  loam ,
f r i a b l e  m o is t ;  m od era te  medium and f in e  
g r a n u la r  s t r u c t u r e .
Ac 10 to  14 in c h e s ,  re d d ish -b ro w n  (5YR5/4) v e ry  f in e  sandy
loam; f r i a b l e  m o is t ;  m o d era te  to  s t r o n g  
medium p la ty  s t r u c t u r e ;  c o n ta in s  many 
f in e  r o o t s .
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14 to  30 in c h e s ,  red d ish -b ro w n  (5YR5/4) v e ry  f in e
sandy loam ; s t r a t i f i e d  w ith  le n s e s  o f  
y e l lo w is h - re d  (5YR4/6) s i l t  loam , weak 
f in e  g r a n u la r  s t r u c t u r e ;  f r i a b l e  m o is t .
C2 30 to  42 in c h e s ,  t h i n l y  s t r a t i f i e d  le n s e s  o f  r e d d is h -
brown (5YR5/4) v e ry  f i n e  sandy loam 
and y e l lo w is h - re d  (5YR4/6) s i l t  loam 
and s i l t y  c la y  loam; weak f in e  g r a n u la r  
to  m assiv e  s t r u c t u r e ;  f r i a b l e  m o is t .
L o c a tio n : N orth  c e n t r a l  p a r t  o f  S ec . 6 , T . 19 N .,
R. 13W., 2 m ile s  so u th  o f  B enton , e a s t  
s id e  o f  S ta te  Hwy, No. 3 (Lab. No. 
9 0 9 -9 1 2 ).
P r o f i l e  No. 5 --Y ah o la  s i l t  lo a m --S o il  D e s c r ip t io n
A^ 0 to  9 in c h e s ,  re d d ish -b ro w n  (5YR4/4) f r i a b l e  s i l t
loam ; f r i a b l e  m o is t ;  m o d era te  f in e  
g r a n u la r  s t r u c t u r e .
Ac 9 to  16 in c h e s ,  y e l lo w is h - re d  (5YR4/6) t h i n l y  s t r a t i ­
f i e d  s i l t  loam and v e ry  f i n e  sandy loam; 
f r i a b l e  m o is t ;  m o d era te  medium g r a n u la r .
16 to  24 in c h e s ,  re d d ish -b ro w n  (5YR4/4) s i l t  loam;
f r i a b l e  m o is t ;  weak medium g r a n u la r .
C2 24 to  32 in c h e s ,  re d d ish -b ro w n  (2.5Y R 4/4) c la y ;  p l a s t i c
w e t; v e ry  h a rd  d ry ;  f irm  m o is t ;  s t ro n g  
medium b lo c k y  s t r u c t u r e .
C3 32 to  42 in c h e s ,  y e l lo w is h - re d  (5YR4/6) v e ry  f i n e  sandy
loam ; v e ry  f r i a b l e  m o is t ;  weak medium 
g r a n u la r .
L o c a tio n : N o rth e rn  p a r t  S ec . 12 , T . 18 N ., R . 14W.,
H a rla n  Beam P la n ta t io n  (Lab. No. 9 2 2 -9 2 6 ).
P r o f i l e  No. 6 --Y ah o la  v e ry  f i n e  sandy  loam —S o i l  D e s c r ip t io n
A]l 0 to  9 in c h e s ,  re d d ish -b ro w n  (5YR4/4) v e ry  f in e  sandy
loam ; f r i a b l e  m o is t ;  m o d era te  medium 
g r a n u la r .
47
Ac 9 to  12 in c h e s ,  re d d ish -b ro w n  (5YR4/4) v e ry  f i n e  sandy
loam; f r i a b l e  m o is t ;  s t r o n g  medium p l a t y  
s t r u c t u r e .
Ci 12 to  24 in c h e s ,  re d d ish -b ro w n  (5YR4/4) t h i n l y  s t r a t i ­
f i e d  s i l t  loam and v e ry  f i n e  sandy loam; 
f r i a b l e  m o is t .
C2 24 to  42 i n c h e s , re d d ish -b ro w n  v e ry  f i n e  sandy loam
s t r a t i f i e d  w i th  d a rk  re d d ish -b ro w n  
(5YR3/4) s i l t y  c l a y  loam and c l a y ;  
f r i a b l e  to  s l i g h t l y  p l a s t i c  m o is t .
L o c a t io n :  Red R iv e r  E xperim ent S t a t i o n ;  sm a ll  t r i ­
a n g u la r  f i e l d  n e a r  o ld  r i v e r  c h a n n e l ;  
n o r th w e s t  p a r t  o f  th e  s t a t i o n ;  n o r th e r n  
p a r t  S ec . 31, T . 17 N .,  R. 12W (Lab. No. 
9 3 1 -9 3 4 ).
P r o f i l e  No. 7 --R ed Bayou v e ry  f i n e  sandy lo a m --S o i l  D e s c r i p t io n
^2p ^ to  ® in c h e s ,  p a l e  brown (10YR6/3) f r i a b l e  v e ry  f i n e
sandy  loam; m odera te  f i n e  g r a n u la r ;  pH 
5 .8 .
8 t o  12 in c h e s ,  y e l lo w ish -b ro w n  (10YR5/4) v e ry  f i n e
sandy loam; f r i a b l e  weak; f i n e  b lo c k y ;  
pH 6 .0 .
B2 12 to  32 in c h e s ,  re d d ish -b ro w n  (5YR4/4) t o  s t r o n g
brown (7.5YR5/6) f r i a b l e  s i l t y  c l a y  
loam t o  sandy c l a y  loam; m odera te  
medium s u b a n g u la r  b lo c k y ; few brown and 
b la c k  c o n c r e t io n s ;  pH 5 .0 .
B3m B2 t o  42 in c h e s ,  s t r o n g  brown (7.5YR5/6) m o t t le d
y e llo w ish -b ro w n  and p a l e  brown v e r y  f i n e  
sandy  loam; f i r m ,  w eakly  cem ented; con­
t a i n s  a  few v e s i c l e s  and a  few brown 
and  b la c k  c o n c r e t io n s ;  pH 5 . 0 .  M oderate 
medium su b a n g u la r  b lo ck y  s t r u c t u r e .
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L o c a t io n :  N orthw est p a r t  S ec . 12, T. 22 N, R.
12W, 8 m i le s  e a s t  o f  P l a in  D e a l in g  and 
1 m ile  n o r th  o f  Hwy No. 2 (Lab. No. 950- 
9 5 3 ) .
P r o f i l e  No. 8 - -Red Bayou v e ry  f i n e  sandy lo a m --S o i l  D es­
c r i p t i o n
A_ 0 t o  8 in c h e s ,  brown (10YR5/3) v e ry  f i n e  sandy loam;
f r i a b l e  to  f i rm ;  m odera te  medium g ra n u ­
l a r  and weak c o a r s e  p l a t y  s t r u c t u r e ;  
pH 5 .5 .
B i 8 t o  18 in c h e s ,  d a rk  brown (7.5YR4/4) v e ry  f i n e  sandy
loam; f r i a b l e ;  weak medium and  c o a rs e  
s u b a n g u la r  b lo c k y ; pH 5 .5 .
B21 18 to  32 in c h e s ,  d a rk  brown (7.5YR4/4) sandy c l a y  loam;
m odera te  medium and f i n e  su b a n g u la r  
b lo c k y ;  pH 6 .0 .
B22 82 t o  42 in c h e s ,  d a rk  re d d ish -b ro w n  (5YR3/4) sandy
c l a y  loam; m o t t l e d  y e l lo w ish -b ro w n ; 
m odera te  medium s u b a n g u la r  b lo c k y ;  few 
brown and b la c k  c o n c r e t i o n s ;  f a i r l y  f i rm  
when m o is t ;  pH 6 .0 .
B3m ^2 to  60 in c h e s ,  l i g h t  b ro w n ish -g ra y  (10YR6/2) m o t t l e d
y e l lo w is h - r e d  (5YR5/8) and s t r o n g  brown 
(7.5YR5/6) s i l t  loam w i th  t h i n  l e n s e s  
o f  sandy loam; f i rm  when m o is t ;  few 
brown and b la c k  c o n c r e t io n s ;  pH 5 .0 .  
M oderate medium su b a n g u la r  b lo c k y  s t r u c ­
t u r e .
L o c a t io n :  Sou thw est p a r t  S ec . 30 , T. 21 N ., R. llW*
1 m i le  so u th w e s t  o f  Iv an  (Lab, No. 962- 
9 6 6 ) .
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P r o f i l e  No. 9--Red 3ayou v e ry  f i n e  sandy loam—S o i l  D e s c r ip ­
t i o n
A2p 0 to  10 in c h e s ,  p a le  brown (10YR6/3) v e ry  f i n e  sandy
loam; f r i a b l e ;  weak f i n e  g r a n u la r  
s t r u c t u r e ;  pH 6 .0 .
10 to  18 in c h e s ,  l i g h t  y e llow ish -b row n  (10YR6/4) v e ry
f i n e  sandy loam; f r i a b l e ;  weak f i n e  
su b an g u la r  b lo ck y ; pH 5 .6 .
B£ 18 to  24 in c h e s ,  s t r o n g  brown (7.5YR5/8) f r i a b l e  sandy
c la y  loam; m odera te  medium su b an g u la r  
b lo c k y ; pH 5 .5 .
B3ml ^  to  ^  ^nc^e s » s t r o n g  brown (7.5YR5/8) m o t t le d  r e d ­
d ish -b row n  and b row nish -ye llow  sandy 
c l a y  loam to  s i l t y  c l a y  loam; m oderate  
medium su b a n g u la r  b lo ck y  s t r u c t u r e ;  
f i rm  when m o is t ;  weakly cemented pan; 
pH 5 .0 .
B3 2 30 to  42 in c h e s ,  ye llow  (10R7/6) m o t t le d  s t r o n g  brown
(7.5YR5/8) and red d ish -b ro w n  (5R4/3) 
sandy c l a y  loam to  v e ry  f i n e  sandy loam; 
f i rm ,  cem ented; s t r o n g  medium sub ­
a n g u la r  b lo ck y ; pH 5 .0 .
L o c a tio n :  South  c e n t r a l  p a r t  Sec. 33, To 17 N .,
R. 11W., 1 .5  m ile s  so u th w est o f  Koran 
(Lab. No. 967 -971 ).
The m o rp h o lo g ic a l  f e a t u r e s  o f  th e s e  s o i l s  i n  g e n e ra l  
r e f l e c t e d  c e r t a i n  p ro c e s s e s  in v o lv e d  i n  t h e i r  developm ent 
and fo rm a t io n .  Chemical and p h y s ic a l  r e a c t io n s  t h a t  have 
been  a c t i v e  on th e  o ld  a l lu v iu m  and r e c e n t  Red R iv e r  
a l lu v iu m  were e x p re s se d  i n  th e  p r o f i l e  f e a t u r e s  and in  
v a r io u s  e x t e r n a l  p r o p e r t i e s  o f  th e s e  s o i l s ,  a s  f o r  example
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th e  c o l o r ,  t e x t u r e ,  s t r u c t u r e ,  th e  th ic k n e s s  o f  th e  p r o f i l e  
and th e  number o f  h o r iz o n s  p r e s e n t .  The e x t e r n a l  c h a r a c ­
t e r i s t i c s  were more d i s t i n c t  in  th e  o ld  a l lu v iu m  o f  P l e i s t o ­
cene t e r r a c e s ,  such  a s  Red Bayou s o i l s ,  th a n  i n  R ecen t Red 
R iv e r  a l lu v iu m  r e p r e s e n te d  by th e  M i l l e r  and Yahola s e r i e s .  
S in ce  th e  s o i l s  o f  M i l l e r  and Yahola s e r i e s  a r e  r e l a t i v e l y  
young, g e n e r a l ly  th e y  do n o t  show e s p e c i a l l y  w e l l  d ev e loped  
c h a r a c t e r i s t i c s  beyond th o s e  i n h e r i t e d  from th e  a l lu v iu m  
i t s e l f .
B. S o i l  c o lo r
The c o l o r  o f  M i l l e r  s o i l s  was d a rk  re d d ish -b ro w n  
th ro u g h o u t th e  p r o f i l e .  V a r ia t io n  o f  t h i s  c o lo r  to  r e d d i s h -  
brown was o b se rv e d  i n  th e  plow l a y e r  o f  P r o f i l e  No. 3 and 
u s u a l l y  in  th e  C h o r iz o n  th e  c o lo r  was m o d if ie d  by th e  
p re se n c e  o f  m o t t l e d  g ray  c l a y .  The c o l o r  o f  Yahola s o i l s  
v a r i e d  from p re d o m in a n tly  re d d ish -b ro w n  t o  y e l lo w is h - r e d  
e s p e c i a l l y  i n  th e  low er C h o r iz o n  where t h i n  l e n s e s  o f  
s t r a t i f i e d  l a y e r s  cau sed  c o l o r  v a r i a t i o n s .  The brown, 
u s u a l l y  p a le  brown, c o l o r  o f  th e  s u r f a c e  s o i l  g e n e r a l l y  
g rad ed  w i th  d e p th  to  a y e l lo w is h -  o r  r e d d ish -b ro w n , th e n  to  
a  s t r o n g  brown i n  th e  low er s u b s o i l .  The s u b s o i l  was u s u a l l y  
m o t t l e d ,  r a n g in g  in  c o l o r  from y e l lo w  to  r e d .  O c c a s io n a l ly
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brown t o  b la c k  c o n c re t io n s  were p r e s e n t .
The c o l o r  o f  Yahola s o i l s  was l i g h t e r  th a n  t h a t  o f  
M i l l e r  s o i l s , e s p e c i a l l y  i n  th e  s u r f a c e  s o i l  b u t  b o th  s o i l  
s e r i e s  were b a s i c a l l y  brown. The c o lo r  in  th e  r e c e n t  Red 
R iv e r  a l l u v i a l  s o i l s  was i n h e r i t e d  from th e  R edd ish  P r a i r i e s  
o f  Texas and Oklahoma. The c o lo r  o f  th e  s u r f a c e  h o r iz o n  of 
Red Bayou v e ry  f i n e  sandy loam, dev e lo p ed  from a l l u v i a l  
d e p o s i t s  o f  o ld  s trea m s  o f  P l e i s to c e n e  t im e ,  was g e n e r a l ly  
l i g h t e r  th a n  t h a t  o f  b o th  M i l l e r  and Yahola s e r i e s  o f  th e  
bo ttom  la n d .  T his  c o n t r a s t  o f  c o lo r  was a t t r i b u t e d  t o  th e  
l a c k  o f  o rg a n ic  m a t t e r  and to  changes in  th e  in o rg a n ic  
sed im en ts  r e s u l t i n g  from long  p e r io d s  o f  w e a th e r in g  in  p l a c e .
The low er m o t t l e d  s u b s o i l  o f  Red Bayou s o i l  p r o f i l e s  
was c h a r a c t e r i z e d  by a  com pacted h o r iz o n  w hich i n t e r f e r e s  
w i th  w a te r  and r o o t  p e n e t r a t i o n  and i s  s a t u r a t e d  w i th  w a te r  
f o r  long  p e r i o d s .  The ran g e  o f  c o lo r s  p ro b a b ly  was due to  
o x id a t io n  d u r in g  p e r io d s  o f  low w a te r  t a b l e  and t o  r e d u c t io n  
p ro c e s s e s  w h ile  th e  ' f r a g i p a n '  l a y e r  i s  s a t u r a t e d  w ith  
w a te r .  T h is  c o n d i t i o n  d id  n o t  p r e v a i l  i n  th e  r e c e n t  
a l l u v i a l  s o i l s .
C. S t r u c t u r e
Y ahola and Red Bayou s o i l s  e x h i b i t e d  g e n e r a l ly  weak
s t r u c t u r a l  g rad es  i n  t h e i r  s o i l  p r o f i l e s .  The s t r u c t u r e  
was from weak to  m o dera te  g r a n u la r  i n  th e  s u r f a c e .  The 
Yahola g e n e r a l ly  had a  weak f i n e  g r a n u la r  s t r u c t u r e  i n  th e  
s u b s o i l  w hereas Red Bayou was more o f  th e  m odera te  medium 
s u b a n g u la r  b lo ck y  ty p e  i n  th e  low er h o r iz o n s .  M i l l e r  s o i l s  
v a r i e d  from weak, medium f i n e  g r a n u la r  s t r u c t u r e  i n  th e  
s u r f a c e  to  s t r o n g  medium and f i n e  s u b a n g u la r  b lo c k y  s t r u c ­
t u r e  i n  d eep e r  h o r i z o n s .
The h ig h  o rg a n ic  and  c l a y  c o n te n t  i n  M i l l e r  s o i l s  
was r e l a t e d  to  th e  s t r o n g  s t r u c t u r e  f e a t u r e s  i n  th e s e  p r o ­
f i l e s .  In  c o n t r a s t ,  th e  low c o n te n t  o f  c l a y  and o rg a n ic  
m a t t e r  in  Yahola s o i l s  p ro b a b ly  a c co u n te d  f o r  th e  weak 
s t r u c t u r e s  p r e s e n t .
S t r u c t u r e  in  th e  Red Bayou s o i l  was im proved by th e  
o rg a n ic  m a t t e r  a t  th e  s u r f a c e  b u t  was n o t  p a r t i c u l a r l y  
s t r o n g  b ecau se  o f  th e  low c l a y  c o n t e n t .  The low er s u b s o i l s  
as  compared to  th e  u p p e r  s u b s o i l s  o f  Red Bayou p r o f i l e s  
have s t r u c t u r e s  w hich  were m o d e ra te ly  s t r o n g .  As a  r e s u l t  
o f  w e a th e r in g  and p o s s i b ly  e l u v i a t i o n ,  th e  a c cu m u la t io n  o f  
c l a y s  b ro u g h t  down from th e  u p p e r  h o r i z o n s ,  developm ent o f  
c la y s  i n  th e  low er h o r iz o n s  and  th e  fo rm a t io n  o f  o x id e s  
have r e s u l t e d  i n  s t r u c t u r a l  developm ent i n  t h i s  p a r t  o f  th e  
p r o f i l e .
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D. T e x tu re
The t e x t u r e  o f  M i l l e r  c l a y  was rem ark ly  u n ifo rm  
th ro u g h o u t th e  p r o f i l e ,  T ab le  I .  The s i l t y  c l a y  loams a l s o  
showed o n ly  narrow  ran g es  i n  m ec h a n ic a l  c o m p o s i t io n .  The 
c l a y  c o n te n t  i n  p r o f i l e s  o f  t h i s  s e r i e s  ran g ed  from 40 .9  to  
62 .9  p e r  c e n t .  The sand c o n te n t  n o rm a lly  was v e ry  low.
The m e c h an ic a l  a n a ly s e s  o f  M i l l e r  c l a y  from Red R iv e r  a l ­
luvium  o f  R ap ides  P a r i s h ,  L o u is ia n a ,  r e p o r t e d  by Holmes and 
Hearns (48) and Lund and L o f t i n  (60) show s i m i l a r  r e s u l t s .
The two p r o f i l e s  o f  M i l l e r  s i l t y  c l a y  showed in c r e a s e  
i n  c l a y  c o n te n t  i n  th e  Ac o v er  th e  Ap h o r iz o n s .  The c l a y  
c o n te n t  d i f f e r e n c e  betw een Ap and Ac h o r iz o n  o f  P r o f i l e  No.
2 was n o t  a s  g r e a t  a s  in  P r o f i l e  No. 3 . I t  i s  p ro b a b le  t h a t  
th e  v a r i a t i o n  n o te d  i n  P r o f i l e  No. 2 r e s u l t e d  from  norm al 
t r a n s l o c a t i o n  e x p e c te d  from a plow la y e r  to  th e  n e x t  low er 
d e p th  and to  norm al e l u v i a t i o n  from s u r f a c e  h o r iz o n s  o f  a l l  
a l l u v i a l  s o i l s  a s  o b se rv e d  by o th e r  i n v e s t i g a t i o n s  (4 8 ) .  
However, i n  P r o f i l e  No. 3 th e  20 p e r  c e n t  d i f f e r e n c e  i n  c l a y  
c o n te n t  betw een th e  Ap and Ac h o r iz o n s  p resum ably  was n o t  
due to  w e a th e r in g  p ro c e s s e s  b u t  i n s t e a d  to  th e  d e p o s i t i o n  
o f  m a t e r i a l  o f  d i f f e r e n t  t e x t u r e  d u r in g  th e  o v e r f lo w  o f  th e  
Red R iv e r .
In  c o n t r a s t  t o  th e  M i l l e r  s o i l s ,  s o i l s  o f  th e  Y ahola
TABLE I
MECHANICAL COMPOSITION OF THREE REPRESENTATIVE MILLER SOILS FROM
CULTIVATED FIELDS IN BOSSIER PARISH, LOUISIANA
S o i l  P r o f i l e Depth P a r t i c l e  S iz e  D i s t r i b u t i o n
Number H orizon ( in c h e s ) T ex tu re Sand
%
S i l t
%
Clay
%
1 . AP 0
1 uo C lay 0 .6 37 .0 62 .4
Ac . 3-24 Clay 0 .6 36.5 62 .9
C1 24-40 Clay 0 38.7 61 .3
c2 40-44 Clay 1.0 3 6 .1 62 .9
2 . AP
001o S i l t y  C lay 3 .3 4 9 .4 4 7 .3
Ac 8-24 S i l t y  C lay 2 .9 43 .0 53 .9
3. * p
0 -  6 S i l t y  Clay 12.1 4 7 .0 40 .9
Ac 6-24 C lay 2 .8 36.8 6 0 .4
Ln4>
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s e r i e s  v a r i e d  v e ry  w id e ly  in  m e ch an ica l  c o m p o s it io n  w i th in  
th e  p r o f i l e s  and betw een s o i l  ty p e s  o f  t h i s  s e r i e s ,  T ab le  I I .  
P r o f i l e  No. 5 i n  p a r t i c u l a r  was n o te d  f o r  i t s  v e r t i c a l  
v a r i a t i o n s  in  t e x t u r e .  For exam ple , th e  C2 h o r iz o n  was c l a y  
in  t e x t u r e  ac c o u n te d  f o r  by l e n s e s  o f  c l a y  i n  t h a t  s i l t  
d e p o s i t i o n .  E xcep t f o r  t h i s  one h o r iz o n  Yahola s o i l s  co n ­
s i s t  p re d o m in a n tly  o f  sand and s i l t  f r a c t i o n s  g iv in g  r i s e  to  
loam t e x t u r e s  r a t h e r  th a n  c l a y s  a s  i n  th e  h e a v ie r  M i l l e r  
s o i l s .
Red Bayou s o i l s  ap p e a re d  to  v a ry  in  m e c h a n ic a l  com­
p o s i t i o n  to  a  g r e a t e r  e x t e n t  i n  th e  v e r t i c a l  d i r e c t i o n  th a n  
betw een p r o f i l e s  i n  th e  s e r i e s ,  T ab le  I I I .  The sand c o n te n t  
was h ig h  th ro u g h o u t  th e  p r o f i l e .  The s i l t  c o n te n t  ap p e a red  
to  i n c r e a s e  i n  th e  u p p e r  and m id d le  B h o r iz o n s  a s  compared 
to  th e  s u r f a c e  and low er B h o r i z o n s .  In  c o n t r a s t ,  th e  c l a y  
c o n te n t  in c r e a s e d  w i th  d e p th ,  r e a c h in g  a  maximum i n  th e  B3 
o f  P r o f i l e s  Nos. 7 and 8 . I n  com parison  t o  th e  M i l l e r  and 
Yahola s o i l s ,  th e  Red Bayou s o i l s  c o n ta in e d  more san d , l e s s  
s i l t  and a  d i f f e r e n t  d i s t r i b u t i o n  o f  c l a y  in  th e  p r o f i l e s  
s t u d i e d .
The o u tsta n d in g  te x tu r a l  d if fe r e n c e  between the
Recent a l l u v i a l  s o i l s  and the P le is to c e n e  te r r a c e  s o i l s  in ­
v e s t ig a te d  was r e la te d  to  the c la y  f r a c t io n .  The h igh er
TABLE II
MECHANICAL COMPOSITION OF THREE REPRESENTATIVE YAHOLA SOILS FROM
CULTIVATED FIELDS IN BOSSIER PARISH, LOUISIANA
S o i l  P r o f i l e Depth P a r t i c l e  S ize  D i s t r i b u t i o n
Number H orizon ( in c h e s ) T ex tu re Sand
°L
S i l t
%
Clay
7o
4 . A1 0-10 S i l t  Loam 22.3 64.3 13 .4
A^ 10-14 Loam 49.5 39 .2 11.3
C1 14-30 Very F ine  Sandy 59.7  
Loam
30.2 10.1
c2 30-42 Loam 4 9 .0 33 .9 17.1
5 . A1 0- 9 S i l t  Loam 33.0 57 .9 9 .1
Ac 9-16 S i l t  Loam 12.5 72 .0 15.5
Cl 16-24 S i l t  Loam 18.5 67.5 14.0
c2 24-32 Clay 35 .1 16 .9 48 .0
C3 32-42 S i l t  Loam 36.9 53 .0 10.1
6 . Al 0- 9 Very F in e  Sandy 62.2 
Loam
31.5 6.3
Ac 9-12 Very F ine  Sandy 63.5 
Loam
28 .9 7 .6
Ui
ON
TABLE I I I
MECHANICAL COMPOSITION OF THREE REPRESENTATIVE RED BAYOU SOILS FROM
CULTIVATED FIELDS IN BOSSIER PARISH, LOUISIANA
S o i l  P r o f i l e
Number H orizon
Depth
( in c h e s ) T ex tu re
P a r t i c l e
Sand
%
S iz e  D i s t r i b u t i o n  
S i l t  Clay
°L %
7. A9 
2P
0 - 8 Very F ine  Sandy Loam 69.9 22.6 7.5
Bl 0-12 Very F ine  Sandy Loam 60.6 31 .8 7.5
b2 12-32 Loam 51.0 28 .9 20.1
B3m 32-42 Very F ine  Sandy Loam 5 3 .6 27 .9 16.3
a .  Ap 0 -  8 Very F ine  Sandy Loam 69.7 26 .5 3.8
Bl 8-18 Very F ine  Sandy Loam 49.8 4 4 .9 5 .3
®3m 42-60 Very F ine  Sandy Loam 64.6 17.7 17.7
9 - A2p 0-10 Very F in e  Sandy Loam 67.2 30 .6 2.2
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c o n te n t  o f  s i l t  i n  th e  u p p er  h a l f  o f  th e  Red Bayou s u b s o i l  
and o f  c l a y  i n  th e  low er h a l f  can  be assumed a s  norm al 
p r o p e r t i e s  i n  th e  m o rp h o lo g ic a l  f e a t u r e s  o f  th e s e  s o i l s . 
A ccum ulations o f  c l a y  i n  a p r o f i l e ,  b a r r i n g  d i f f e r e n c e s  
a t t r i b u t a b l e  to  d e p o s i t i o n  o f  s o i l  p a r e n t  m a t e r i a l ,  g e n e r a l ­
ly  a r e  ac c o u n te d  f o r  by ( 1) e l u v i a t i o n  o f  c l a y  p a r t i c l e s  
from s u r f a c e  h o r iz o n s  a n d /o r  (2) fo rm a t io n  i n  p l a c e .  I t  i s  
p ro b a b le  t h a t  th e  e l u v i a t i o n  p ro c e s s  was a c t i v e  i n  th e  Red 
Bayou s o i l s  inasmuch a s  th e  i n i t i a l  t e x t u r e  o f  th e  t e r r a c e  
m a t e r i a l s  p resum ably  would have p e r m i t t e d  m e c h an ic a l  move­
ment over  th e  lo n g  p e r io d  o f  s o i l  fo rm a t io n  undergone by 
th e s e  s o i l s .  M oreover, th e  g r a d u a l  in c r e a s e  i n  c l a y  c o n te n t  
w i th  d e p th  and th e  a c c u m u la t io n  o f  th e  c o a r s e r  s i l t  i n  th e  
u p p er  s u b s o i l  would te n d  to  s u p p o r t  t h i s  d e d u c t io n .  F i n a l l y ,  
th e  o c c u rre n c e  o f  d i f f e r e n t i a l  c l a y  fo rm a t io n  i n  a  p r o f i l e  
r e q u i r e s  s p e c i f i c  c o n d i t io n s  f o r  c l a y  developm ent w hich  a r e  
n o t  b e l i e v e d  to  e x i s t  i n  t h i s  ty p e  o f  t e r r a c e  m a t e r i a l .
A t t r i b u t i n g  d i f f e r e n c e s  i n  s i l t  and c l a y  c o n te n t s  f o r  
th e  Red Bayou s o i l s  on th e  b a s i s  o f  s t r a t i f i c a t i o n  d u r in g  
i n i t i a l  d e p o s i t i o n  o f  t h i s  t e r r a c e  m a t e r i a l  f a i l s  to  g a in  
f a v o r  a s  a  form o f  i n t e r p r e t a t i o n  o f  th e  r e s u l t s  o b ta in e d  
from two v ie w p o in ts .  These a r e  (1) th e  R ecen t a l lu v iu m  such  
a s  M i l l e r  and Yahola s o i l s  do h o t  show t h i s  c o n s i s t e n t  t r e n d
o f  d e p o s i t i o n  w i th  d e p th  and ( 2 ) when t e x t u r a l  d i f f e r e n c e s  
a r e  th e  r e s u l t s  o f  t e x t u r a l  v a r i a t i o n s  i n  d e p o s i t i o n s ,  th e s e  
a r e  r e f l e c t e d  i n  sh a rp  h o r iz o n  d i f f e r e n c e s  above and below 
such  a s  th e  Ac h o r iz o n  i n  P r o f i l e  No. 3 and th e  C2 h o r iz o n  
o f  P r o f i l e  No. 5 . I t  i s  b e l i e v e d ,  t h e r e f o r e ,  t h a t  th e  Red 
Bayou p r o f i l e  c h a r a c t e r i s t i c s  g e n e r a l ly  a r e  th o s e  r e s u l t i n g  
from p o d z o l i z a t i o n  p ro c e s s e s  o f  s o i l  fo rm a t io n .  As p o in te d  
o u t  by R iecken  (83 ) ,  th e  d i s t r i b u t i o n  o f  c l a y  p a r t i c l e s  in  
a s o i l  p r o f i l e  i n d i c a t e s  th e  d eg ree  o f  s o i l  deve lopm en t.
In  summary o f  th e  p h y s ic a l  p r o p e r t i e s  o f  th e  n in e  
s o i l  p r o f i l e s  i n v e s t i g a t e d ,  d i f f e r e n c e s  i n  th e  number o f  
h o r iz o n s  and i n  th e  d eg re e  o f  developm ent o f  th e  h o r iz o n s  
were n o te d .  The m atu re  s o i l s  u nder  th e  in f lu e n c e  o f  s o i l ,  
fo rm ing  p ro c e s s e s  f o r  a  lo n g  p e r io d  o f  t im e , have d ev e loped  
d i s t i n c t  s o i l  h o r i z o n s .  The younger s o i l s  l a c k  s o i l  h o r i ­
zon d i f f e r e n t i a t i o n  o r  have v e ry  w eakly  deve loped  s o i l  p r o ­
f i l e s .  The s o i l s  o f  th e  Yahola and M i l l e r  s e r i e s  a r e  
d e v e lo p in g  i n  r e c e n t  Red R iv e r  a l lu v iu m  made up c h i e f l y  o f  
m a t e r i a l s  washed from th e  Perm ian  Red o f  Texas and Oklahoma. 
These s o i l s  t h e r e f o r e ,  a r e  r e l a t i v e l y  young. However, th e  
b e t t e r  d r a in e d  s o i l s  o f  t h i s  g ro u p , u s u a l l y  l i g h t  t e x tu r e d  
s o i l s  o f  Yahola s e r i e s ,  show some h o r iz o n  d i f f e r e n t i a t i o n  
on th e  u p p e r  p a r t  o f  th e  s o i l  p r o f i l e .  I n  c o n t r a s t ,  th e
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heavy t e x t u r e d  s o i l s  o f  M i l l e r  s e r i e s ,  such  as  M i l l e r  c l a y ,  
show a lm o s t  u n ifo rm  co m p o s it io n  th ro u g h o u t th e  p r o f i l e .  In  
o ld  a l l u v i a l  t e r r a c e  s o i l s  o f  B o s s ie r  P a r i s h ,  l i k e  s o i l s  o f  
Red Bayou s e r i e s ,  s o i l  fo rm a t io n  has re a c h e d  th e  s ta g e  where 
th e  p r o f i l e s  now have d i s t i n c t  h o r iz o n s  d ev e lo p ed .
I I .  Chemical C h a r a c t e r i s t i c s
Many c r i t e r i a  may be used  to  e v a lu a t e  ch em ica l p r o ­
p e r t i e s  o f  s o i l s .  In  t h i s  s tu d y  em phasis was p la c e d  on 
m easurem ents o f  n u t r i e n t s  and s o i l  c o n d i t io n s  w hich a r e  o f  
p r im a ry  im portance  i n  t h e i r  e f f e c t  on p l a n t  g row th . The 
r e s u l t s  o b ta in e d  were grouped and d is c u s s e d  under  seven  
t o p i c s ,  nam ely,
A.. C a t io n  exchange c a p a c i ty ,
B. E xchangeable  b a s e s ,
C. P e rc e n ta g e  b ase  s a t u r a t i o n ,
D. Exchangeable  hyd rogen ,
E . pH v a l u e s ,
F . T o ta l  n i t r o g e n ,  and
G. " A v a i la b le ” p h o sp h o ru s .
A. C a t io n  exchange c a p a c i ty
Wide d if fe r e n c e s  in  c a t io n  exchange c a p a c ity  were ob­
ta in e d  w ith in  a g iv en  s o i l  s e r i e s .  As in d ic a te d  by the data
i n  T ab le s  IV, V, and V I, M i l l e r  c l a y  was h ig h e r  th a n  M i l l e r  
s i l t y  c l a y  in  c a t i o n  exchange c a p a c i t y .  T h is  d i f f e r e n c e  was 
pronounced  i n  th e  Ap h o r iz o n  o f  e i t h e r  o f  th e  two M i l l e r  
s i l t y  c l a y  s o i l s .  The d e c re a s e  in  c a t i o n  exchange c a p a c i ty  
from th e  Ap to  Ac h o r iz o n  o f  M i l l e r  c l a y  was n o t  a t t r i b u t a b l e  
t o  a change i n  p e r  c e n t  c l a y  (T ab le  I )  and o n ly  p a r t l y  to  
d i f f e r e n c e s  i n  o rg a n ic  m a t t e r  c o n te n t  (T ab le  I V ) . I t  was 
n o te d  t h a t  th e  exchange c a p a c i ty  o f  th e  C2 h o r iz o n  o f  s o i l  
P r o f i l e  No. 3 was v e ry  low compared to  th e  o th e r  M i l l e r  
s o i l s .
S u rfa c e  s o i l s  o f  Yahola s i l t  loam were r e l a t i v e l y  
h ig h e r  i n  c a t i o n  exchange c a p a c i ty  th a n  th o s e  o f  Yahola v e ry  
f i n e  sandy loam as  seen  from d a ta  i n  T ab les  V II ,  V I I I ,  and 
IX. The two s o i l  p r o f i l e s  o f  Yahola s i l t  loam v a r i e d  w id e ly  
from ea ch  o th e r  i n  r e s p e c t  to  exchange c a p a c i ty  (T ab les  V II 
and V I I I ) . From th e  s o i l  d e s c r i p t i o n s  o f  P r o f i l e  Nos. 4 and 
5 and th e  d a ta  on m e c h a n ic a l  c o m p o s it io n  i n  T ab le  I I ,  d i f ­
f e r e n c e s  i n  C2 h o r iz o n s  o f  Yahola s i l t  loam P r o f i l e  Nos. 4 
and 5 were e v i d e n t .  The C2 h o r iz o n  o f  th e  Yahola No. 5 was 
c h a r a c t e r i z e d  by a p l a s t i c  c l a y  t e x t u r e  and a h ig h  c a t i o n  
exchange c a p a c i ty  v a lu e  o f  21 .77  m i l l i e q u i ^ a l e n t s  p e r  100 
grams o f  s o i l  w hereas th e  C2 h o r iz o n s  o f  Yahola s i l t  loam 
P r o f i l e s  Nos. 4 and 6 had  l i g h t e r  and more f r i a b l e  m a t e r i a l .
TABLE IV
CHEMICAL CHARACTERISTICS OF MILLER CLAY FROM A
CULTIVATED FIELD IN BOSSIER PARISH,
LOUISIANA, PROFILE NO. L
H orizon
Measurement
AP
0-3
In ch es
Ac
3-24
In ch es
c i
24-40
In ch es
C2
40-44
In ch es
pH V alues 7 .2 7 .2 7 .4 7 .4
% N itro g e n 0 .129 0.087 0 .073 0 .073
7<, O rgan ic  M a tte r  
(N x  20)
2 .58 1 .74 1 .46 1 .46
C .E .C .* 49 .87 29 .29 21 .93 27.87
Exch. Ca** 45 .35 24 .33 14.35 21 .27
Exch. Mg 3.42 3 .03 6.83 5 .92
Exch.K 0.87 0 .5 6 0 .47 0 .3 2
Exch. Na 0 .2 3 0 .37 - .2 8 - .3 5
E xch . H ------ ------ ------ ------
% B .S . 100 100 100 100
" A v a i la b le "  P, 
p .p .m .  1:20  r a t i o 102 64 115 110
*C .E .C . means c a t i o n  exchange c a p a c i t y  e x p re s s e d  i n
m i l l i e q u i v a l e n t s  p e r  100 grams o f  oven d ry  s o i l .
**Exch. Ca means exchangeable calcium  exp ressed  in
m il l ie q u iv a le n t s  per 100 grams o f  oven dry s o i l .  The same
ex p re ss io n  was used  fo r  o th er  c a t io n s  m easured.
TABLE V
CHEMICAL CHARACTERISTICS OF MILLER SILTY CLAY FROM
CULTIVATED FIELDS IN BOSSIER PARISH,
LOUISIANA, PROFILE NO. 2
H orizon
Measurement : AP 
: 0-8  
: Inches
Ac
8-24
In ch es
24-42
Inches
pH V alues 7 .4 7 .3 7 .5
% N itro g e n 0 .091 0 .064 0 .060
% O rganic  M a tte r  
(N x 20)
1 .82 1.28 1.20
C .E .C .* 24 .01 24.17 29.77
E xch . Ca** 19.03 20.18 23 .44
Exch. Mg 4 .3 3 3 .48 5 .6 5
E xch . K 0 .4 5 0 .2 9 0 .32
Exch. Na 0 .2 0 0 .2 1 0 .3 4
Exch. H w  m  m ': »§ ■ fm jfal.aa
% B .S . 100 100 100
" A v a i la b le "  P,
p .p .m . 1:20  r a t i o 123 97 99
*C .E .C . means c a t i o n  exchange c a p a c i ty  e x p re s s e d  in
m i l l i e q u i v a l e n t s  p e r  100 grams o f  oven d ry  s o i l .
**Exch. Ca means exchangeable calcium  exp ressed  in
m il l ie q u iv a le n t s  per 100 grams o f  oven dry s o i l .  The same
ex p r e ss io n  was used  fo r  o th er  c a t io n s  measured.
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TABLE VI
CHEMICAL CHARACTERISTICS OF MILLER SILTY CLAY FROM A
CULTIVATED FIELD IN BOSSIER PARISH,
LOUISIANA, PROFILE NO. 3
H orizon
Measurement : Ap
0 -6
In ch es
Ac
6-24
In ch es
c i
24-30
In ch es
C2
30-42
In ch es
pH Values 7 .2 7 .3 7 .5 7 .5
% N itro g e n 0.119 0 .0 7 4 0 .066 0.043
% O rgan ic  M a tte r  
(N x 20)
2 .38 1.48 1 .32 0 .86
C .E .C .* 24 .97 28 .41 23 .69 13.13
Exch. Ca** 22.33 24 .72 19.34 6.05
Exch. Mg. 2 .2 6 3 .13 3 .72 6 .73
Exch. K 0 .2 6 jQ .34 0 .3 6 0 .1 5
Exch. Na 0 .1 3 0.22 0 .27 0 .2 0
Exch. H : -! ~ -  - : - - - - -------
% B.S . 100 100 100 100
" A v a i la b le ” P ,
p . p.m . 1:20  r a t i o 178 152 247 185
*C.E .C . means c a t i o n  exchange c a p a c i ty  e x p re s s e d  in
m i l l i e q u i v a l e n t s  p e r  100 grams o f  oven d ry  s o i l .
**Exch. Ca means exchangeable calcium  exp ressed  in
m il l ie q u iv a le n ts  per 100 grams o f  oven dry s o i l .  The same
ex p re ss io n  was used fo r  o th er  c a t io n s  measured.
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TABLE VII
CHEMICAL CHARACTERISTICS OF YAHOLA SILT LOAM FROM A
CULTIVATED FIELD IN BOSSIER PARISH,
LOUISIANA, PROFILE NO. 4
H orizon
Measurement
A1
0-10
In ch es
Ac
10-14
In ch es
c i
14-30
In ch es
c 2
30-42
In ch es
pH V alues 7 .4 7 .5 7 .6 7 .7
Jo N itro g e n 0 .042 0 .024 0.017 0.017
Jo O rganic  M a tte r  
(N x 20)
0 .8 4 0 .48 0 .3 4 0 .3 4
C .E .C .* 6.97 4 .7 3 4 .0 9 5 .6 1
Exch. Ca** 4 .0 0 2.22 1.95 2 .8 4
E xch . Mg 2 .4 1 2.05 1 .90 2 .3 6
Exch. K 0 .2 6 0 .1 4 0 .0 9 0.20
Exch. Na 0 .3 0 0 .32 0 .15 0 .2 1
Exch. H ■■— — - - - - - -  - -
Jo B.S. 100 100 100 100
" A v a i la b le ” P,
p .p .m .  1:20  r a t i o 107 79 74 103
*C .E .C . means c a t i o n  exchange c a p a c i ty  e x p re s s e d
i n  m i l l i e q u i v a l e n t s  p e r  100 grams o f  oven d ry  s o i l .
**Exch. Ca means exchangeable calcium  exp ressed  in
m il l ie q u iv a le n t s  per 100 grains o f  oven dry s o i l .  The same
e x p re ss io n  was used  fo r  o th er  c a t io n s  m easured.
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TABLE V III
CHEMICAL CHARACTERISTICS OF YAHOLA SILT LOAM FROM A
CULTIVATED FIELD IN BOSSIER PARISH,
LOUISIANA, PROFILE NO. 5
H orizon
M easure­
m ents
; Ai  
: 0 -9  
In ch es
Aa
9-16
In c h e s
Cl
16-24
In ch e s
c2
24-32
In c h e s
C3
32-42
In c h e s
pH V alues 7 .7 7 .7 7 .7 7 .6 7 .8
% N i t ro g e n 0 .057 0 .025 0 .0 3 4 0 .0 3 8 0 .0 1 4
7a O rgan ic  
M a t te r  
(N x 20)
0 .1 1 4 0 .500 0 .680 0 .760 0 .280
C .E .C .* 9 .6 9 6 .8 9 10.57 21 .77 4 .6 5
Exch. Ca** 7 .1 6 4 .1 6 7 .72 14 .06 1 .08
Exch. Mg 2 .1 5 2 .4 1 2 .2 4 7 .1 3 3 .1 0
E x ch . K 0 .1 3 0 .2 0 0 .2 1 0 .2 3 0 .1 4
Exch. Na 0 .2 5 0 .2 9 0 .3 3 0 .3 5 0 .3 4
Exch. H - f  — *•«!-> T  — *5
% B .S . 100 100 100 100 100
’'A v a i l a b le ”
P , p .p .m .  123 
1:20  r a t i o
100 100 100 97
*C .E .C . means c a t i o n  exchange c a p a c i t y  e x p re s s e d
i n  m i l l i e q u i v a l e n t s  p e r  100 grams o f  oven d ry  s o i l .
**Exch. Ca means exchangeab le ca lciu m  ex p ressed  in
m i l l ie q u iv a le n t s  per 100 grams o f  oven dry s o i l .  The same
e x p r e ss io n  was used  fo r  o th er  c a t io n s  m easured.
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TABLE IX
CHEMICAL CHARACTERISTICS OF YAHOLA VERY FINE SANDY LOAM 
SELECTED FROM A CULTIVATED FIELD IN 
BOSSIER PARISH, LOUISIANA,
PROFILE NO. 6
H orizon
Measurement
Ai
0-9
In ch es
Ac
9-12
In ch es
c i
12-24
In ch es
C2
24-42
In ch es
pH V alues 7 .5 7 .3 7 .5 7 .6
% N it ro g e n 0.048 0 .042 0.027 0.027
7o O rgan ic  M a tte r  
(N x 20)
0 .960 0 .840 0 .540 0 .540
C .E .C .* 4 .8 1 5 .05 4 .8 9 7 .5 3
E xch . Ca** 3 .50 3 .5 4 2 .52 3 .8 6
Exch. Mg 0 .92 1.01 2.12 3 .4 1
Exch. K 0 .3 0 0 .3 4 0 .15 0 .10
Exch. Na 0 .0 9 0 .1 6 0 .1 1 0 .1 6
Exch. H ’*• — ■» —t  ^ m wm V «fr Wb
% B .S . 100 100 100 100
“A vailab le*  P, 
p .p .m . 1:20  r a t i o 141 135 1 1 7 98
*C.E .C . means c a t i o n  exchange c a p a c i ty  e x p re s s e d
i n  m i l l i e q u i v a l e n t s  p e r  100 grams o f  oven d ry  s o i l .
**Exch. Ca means exchangeable calcium  exp ressed  in
m il l ie q u iv a le n t s  per 100 grams o f  oven dry s o i l .  The same
ex p r e ss io n  was used  fo r  o th er  c a t io n s  m easured.
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The low er exchange c a p a c i t y  in  th e  C3 o f  P r o f i l e  No. 5 as 
compared t o  th e  C2 h o r iz o n  may be a t t r i b u t e d  to  th e  drop  i n  
p e r c e n ta g e  c l a y  from 48 p e r  c e n t  to  10 p e r  c e n t  i n  th e  Cg 
h o r iz o n  (T ab le  I I ) . D i f f e r e n c e s  i n  o rg a n ic  m a t t e r  c o n te n t  
(T ab les  V I I ,  V I I I ,  and IX) may have c o n t r i b u t e d  to  exchange 
c a p a c i t y  d i f f e r e n c e s  i n  th e s e  s o i l  p r o f i l e s .  P r o f i l e  No. 5 
had  ab o u t  tw ic e  as  much o rg a n ic  m a t t e r  i n  th e  C]_ h o r iz o n  as  
th e  o th e r  two Y ahola p r o f i l e s .
Red Bayou s o i l  p r o f i l e s  had  a n a r ro w e r  ran g e  in  
c a t i o n  exchange c a p a c i t y  w i th in  th e  s o i l  s e r i e s  th a n  e i t h e r  
th e  M i l l e r  o r  Y ahola s o i l s .  In  a l l  t h r e e  Red Bayou p r o f i l e s  
th e  exchange c a p a c i ty  in c r e a s e d  w i th  d e p th  (T a b le s  X, X I, 
and X I I ) . T h is  p r o f i l e  p r o p e r ty  g e n e r a l l y  c h a r a c t e r i z e s  
o l d e r ,  more m a tu re  p r o f i l e s  w hich have d ev e lo p ed  u n d er  w e l l  
d r a in e d  c o n d i t i o n s .  The d i s t r i b u t i o n  o f  c l a y  (T ab le  I I I )  
a p p e a re d  to  be r e l a t e d  to  th e  exchange c h a r a c t e r i s t i c s  o f  
th e  h o r iz o n s  i n  th e s e  s o i l  p r o f i l e s .
. I n  com paring  th e  two a l l u v i a l  s o i l s ,  th e  M i l l e r  s e r i e s  
had  a h ig h e r  exchange c a p a c i ty  th a n  th e  Y ahola s o i l  and a l s o  
a  h ig h e r  p e r c e n ta g e  o f  c l a y  and o f  o rg a n ic  m a t t e r .  As com­
p a re d  t o  th e  o ld e r  t e r r a c e  Red Bayou s o i l ,  th e  M i l l e r  s e r i e s  
e x h i b i t e d  a h ig h e r  exchange c a p a c i t y ,  a t t r i b u t a b l e  a g a in  to  
c l a y  and o r g a n ic  m a t t e r  c o n t e n t .  The Y ahola s o i l  p r o f i l e s
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TABLE X
CHEMICAL CHARACTERISTICS OF RED BAYOU VERY FINE SANDY
LOAM FROM A CULTIVATED FIELD IN BOSSIER PARISH,
LOUISIANA, PROFILE NO. 7
H orizon
Measurements
A2p
0-8
In ch es
Bi
8-12
In ch es
B2
12-32
In ch es
B3m
32-42
In ch es
pH V alues 6 .0 5 .7 5 .1 5 .0
% N itro g e n 0 .029 0 .025 0 .028 0 .0 2 4
% O rgan ic  M a tte r  
(N x  20)
0 .5 8 8 0 .5 0 4 0 .560 0 .4 7 4
C .E .C .* 3 .53 5 .5 4 9 .8 6 10 .59
E xch . Ca** 1.12 1 .51 2 .17 1 .8 4
Exch. Mg 0.57 0 .7 4 1.57 1.10
Exch. K 0 .20 0 .2 0 0 .2 3 0 .2 5
Exch. Na 0 .0 9 0 .0 9 0 .1 4 0 .20
Exch. H 1.55 3 .0 4 5 .7 5 7 .20
% B .S . 56 .9 4 8 .8 4 6 .2 3 2 .1
’^ Available '*  P, 
p .p .m .  1:20  r a t i o 2 3 .1 9 .1 7 .5 8 .7
*C .E .C . means c a t i o n  exchange c a p a c i ty  e x p re s s e d
in  m i l l i e q u i v a l e n t s  p e r  100 grams o f  oven d ry  s o i l .
**Exch. Ca means exchangeable calcium  ex p ressed  in
m il l ie q u iv a le n ts  per 100 grams o f  oven dry s o i l .  The same
ex p re ss io n  was used  fo r  o th er  c a t io n s  m easured.
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TABLE XI
CHEMICAL CHARACTERISTICS OF RED BAYOU VERY FINE SANDY LOAM
FROM A CULTIVATED FIELD IN BOSSIER PARISH,
LOUISIANA, PROFILE NO. 8
H orizon
M easure­
ment P0-8
In ch es
Bi
8-18
In ch es
B21
18-32
In ch es
B22
32-42
In ch es
3m
42-60
In ch es
pH V alues 6 .1 5 .6 5 .5 5 .7 5 .1
% N i t ro g e n 0 .035 0.032 0.029 0 .025 0 .021
% O rgan ic  
M a tte r  
(N x  20)
0 .700 0 .6 4 4 0 .588 0 .5 0 4 0 .420
C .E .C .* 5 .48 6.57 10.89 12 .30 12.53
Exch. Ca** 1 .83 1 .95 2 .35 2 .22 1 .7 9
Exch. Mg 0 .6 8 0 .8 1 0 .9 4 1 .99 1.68
Exch. K 0 .2 0 0 .2 0 0 .23 0 .2 1 0 .1 9
Exch. Na 0 .1 9 0 .17 0 .17 0 .18 0 .17
Exch. H 2 .5 8 3 .4 7 .20 7 .7 8 .7 0
% B .S . 5 3 .8 4 7 .6 33 .9 3 7 .4 3 0 .6
’’A v a i l a b le ” 
P , p .p .m .  
1:20  r a t i o
10 .9 8 .9 5 .5 5 .5 6 .9
*C .E .C . means c a t i o n  exchange c a p a c i ty  e x p re s s e d
i n  m i l l i e q u i v a l e n t s  p e r  100 grams o f  oven d ry  s o i l .
**Exch. Ca means exchangeable calcium  exp ressed  in
m il l ie q u iv a le n t s  per 100 grams o f  oven dry s o i l*  The same
ex p re ss io n  was used  fo r  o th er  c a t io n s  m easured.
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TABLE XII
CHEMICAL CHARACTERISTICS OF RED BAYOU VERY FINE SANDY LOAM
FROM A CULTIVATED FIELD IN BOSSIER PARISH,
LOUISIANA, PROFILE NO. 9
H orizon
M easure- 
m ent A2p
0-10
In c h e s
B1
10-18
In ch es
B2
18-24
In ch es
B3ml
24r30
In ch e s
B3m2
30-42
In ch es
pH V alues 5 .5 5 .3 5 .0 4 .9 4 .9
7o N i t ro g e n 0 .0 1 8 0 .018 0 .0 2 4 0 .0 2 8 0.012
% O rgan ic  
M a tte r  
(N x 20)
f
0 .2 6 2 0 .2 6 4 0 .4 7 6 0 .5 6 0 0.392
C .E .C .* 3 .5 8 3 .9 9 6 .0 4 8 .7 0 10.67
Exch . Ca** 0 .8 8 0 .9 1 1 .1 9 1 .62 1 .57
Exch . Mg 0 .4 0 0 .4 2 0 .5 8 0 .8 4 0 .7 4
E x ch . K 0 .2 0 0 .2 0 0 .2 4 0 .2 6 0 .2 5
E xch. Na 0 .1 3 0116 0 .1 3 0 .1 8 0 .1 7
E xch. H 1 .87 2 .3 0 3 .9 0 5 .8 0 7 .9 4
7. B .S . 4 7 .8 4 2 .4 3 5 .4 3 3 .3 2 5 .6
" A v a i l a b le 11 
P ,  p .p .m .
1;20  r a t i o
9 .7 5 .9 7 .0 9 .0 6 .2
*C .E .C . means c a t i o n  exchange c a p a c i t y  e x p re s s e d
i n  m i l l i e q u i v a l e n t s  p e r  100 grams o f  oven d ry  s o i l .
**Exch. Ca means exchangeab le ca lcium  ex p ressed  in
m il l ie q u iv a le n t s  per 100 grams o f  oven dry s o i l .  The same
e x p r e ss io n  was used  fo r  o th er  c a t io n s  m easured.
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showed h ig h e r  exchange p r o p e r t i e s  i n  t h e i r  s u r f a c e  h o r iz o n s  
th a n  th e  Red Bayou b u t  th e  exchange c a p a c i ty  o f  th e  l a t t e r  
exceeded  t h a t  o f  th e  Yahola s o i l s  e x c e p t  f o r  P r o f i l e  No. 5 
w hich  c o n ta in e d  a  h ig h  c l a y  c o n t e n t .
B. E xchangeab le  b a se s
The ex ch an g eab le  b a se s  d e te rm in ed  i n  t h i s  s tu d y  were 
c a lc iu m , p o ta s s iu m , magnesium, and sodium (T ab les  IV th ro u g h  
X I I ) .  I n  a l l  n in e  p r o f i l e s  th e  amount o f  ex ch an g eab le  ca lc iu m  
exceeded  t h a t  o f  magnesium w hich was i n  t u r n  g r e a t e r  th a n  
e i t h e r  p o ta s s iu m  o r  sodium i n  a l l  h o r iz o n s .  The c o n te n t  o f  
ex ch an g eab le  p o ta s s iu m  was g r e a t e r  th a n  t h a t  o f  sodium in  
a l l  h o r iz o n s  o f  Red Bayou p r o f i l e s  and i n  a l l  h o r iz o n s  
e x c e p t  th e  d e e p e s t  l a y e r  o f  th e  M i l l e r  s o i l s .  In  c o n t r a s t ,  
sodium exceeded  th e  p o ta s s iu m  c o n te n t  o f  th e  exchange complex 
i n  a l l  sam ples o f  Yahola s o i l  e x c e p t  f o r  t h r e e  h o r iz o n s  in  
P r o f i l e  No. 6 .
The c o n te n t  o f  ca lc iu m  and magnesium in c r e a s e d  w i th  
d e p th  t o  a  p o in t  i n  th e  Red Bayou p r o f i l e s  s t u d i e d  (T ab les  
X, X I, and X I I ) ,  and th e n  a  d e c re a s e  o c c u r r e d ,  i n d i c a t i n g  
a  zone o f  a c c u m u la t io n  was formed d u r in g  s o i l  deve lopm ent.
The e r r a t i c  n a tu r e  o f  th e  ca lc iu m  and magnesium c o n te n t  o f  
th e  s i x  r e c e n t  a l l u v i a l  s o i l  p r o f i l e s  r e p r e s e n t i n g  th e  
M i l l e r  and Y ahola s e r i e s  p re c lu d e d  any d e f i n i t e  v e r t i c a l  
t r e n d .
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Exchangeable  p o ta ss iu m  and sodium v a lu e s  f o r  Red 
Bayou s o i l  p r o f i l e s  i n d i c a t e  v e ry  l i t t l e  v e r t i c a l  change 
e x c e p t  p o s s ib ly  tow ards a s l i g h t  in c r e a s e  w i th  d e p th .  On 
th e  b a s i s  o f  th e  l i m i t e d  number o f  p r o f i l e s  i n v e s t i g a t e d ,  
no c o n s i s t e n t  t r e n d  e x i s t e d  i n  th e  M i l l e r  and Yahola s o i l  
s e r i e s .
C. P e rc e n ta g e  b a se  s a t u r a t i o n
Both r e c e n t  a l l u v i a l  s o i l s  were 100 p e r  c e n t  s a t u ­
r a t e d  w i th  b a se s  th ro u g h o u t th e  s i x  p r o f i l e s  s t u d i e d .  The 
Red Bayou t e r r a c e  s o i l  was a p p ro x im a te ly  f i f t y  p e r  c e n t  
s a t u r a t e d  in  th e  plow l a y e r .  P e rc e n ta g e  s a t u r a t i o n  d e c re a s e d  
w i th  d e p th  to  an  a v e ra g e  o f  a b o u t t h i r t y  p e r  c e n t  s a t u r a t i o n  
a t  th e  lo w es t d ep th s  sampled i n  th e  t h r e e  p r o f i l e s  u se d .
I t  was o b se rv e d  t h a t  ca lc iu m  c o n s t i t u t e d  ab o u t  81 p e r  
c e n t  o f  th e  t o t a l  b a ses  i n  th e  M i l l e r  s e r i e s ,  59 p e r  c e n t  in  
th e  Y ahola , and 21 p e r  c e n t  i n  th e  Red Bayou s o i l s .  Mag­
nesium  ac co u n te d  f o r  16, 34, and 12 p e r  c e n t ,  r e s p e c t i v e l y ,  
i n  th e s e  s o i l s . These f a c t s  mean t h a t  th e  r a t i o  o f  ca lc iu m  
to  magnesium i s  5 , 1 .7  and 1 .7  i n  M i l l e r ,  Y ahola , and Red 
Bayou s o i l s .  The exch an g eab le  p o ta ss iu m  r e p r e s e n te d  o n ly  
1 .5  p e r  c e n t  o f  th e  exchange c a p a c i ty  i n  M i l l e r  s o i l s  and an  
a v e ra g e  o f  2 .7  p e r  c e n t  i n  th e  Yahola and Red Bayou s o i l s .
The a v e ra g e  c a lc iu m -p o ta s s iu m  r a t i o s  were 68 , 39 , and 35 and
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th e  m agnesium -potassium  r a t i o s  were 11, 13, and 4 r e s p e c ­
t i v e l y  f o r  th e  p r o f i l e s  o f  M i l l e r ,  Y ahola , and Red Bayou 
s o i l s .  S in c e  n o t  on ly  th e  amounts b u t  th e  r a t i o s  o f  c a l ­
cium and magnesium to  p o ta ss iu m  a r e  im p o r ta n t  in  p l a n t  
v e r s u s  n u t r i e n t  i n t e r r e l a t i o n s h i p s ,  th e s e  wide r a t i o  a r e  
n o te w o r th y .
D. Exchangeable  hydrogen
No ex ch an g eab le  hydrogen  was m easured  in  th e  M i l l e r  
and Yahola s o i l s  (T ab les  IV th ro u g h  I X ) , The c o n te n t  o f  
ex ch an g eab le  hydrogen  in c r e a s e d  s h a r p ly  w i th  d e p th  e s p e c i a l ­
l y  a t  th e  B2 d e p th  o f  Red Bayou s o i l  s e r i e s  (T ab les  X, X I, 
and X I I ) . The i n c r e a s e  in  hydrogen  w i th  d e p th  was m arked ly  
g r e a t e r  th a n  th e  in c r e a s e  o f  ca lc iu m  and magnesium i n  th e  
exchange com plex. Hydrogen c o n s t i t u t e d  a s  h ig h  a s  52 p e r  
c e n t  o f  th e  t o t a l  ex c h an g e ab le  c a t i o n s  i n  th e  s u r f a c e  h o r i ­
zon and 74 p e r  c e n t  in  th e  d e e p e s t  h o r iz o n  o f  P r o f i l e  No. 9 . 
These i n c r e a s e s  a p p e a red  to  be r e l a t e d  d i r e c t l y  to  th e  c l a y  
c o n te n t  w hich  was g r e a t e r  w i th  d e p th  (T ab le  I I I ) .
E . pH v a lu e s
The v a lu e s  o b ta in e d  f o r  pH showed t h a t  th e  M i l l e r  
and Yahola s o i l s  were b a s ic  th ro u g h o u t  th e  p r o f i l e  b u t  below 
pH 8 .0  (T ab les  IV th ro u g h  IX ) .  The c o n d i t i o n  was i n  k ee p in g
w ith  th e  com ple te  s a t u r a t i o n  o f  th e  exchange complex w i th  
b a s e s ,  ca lc iu m  p re d o m in a tin g  over  th e  o th e r  b a s e s .  Con­
v e r s e l y ,  th e  pH v a lu e s  o f  th e  Red Bayou p r o f i l e s  c l e a r l y  
r e f l e c t e d  th e  a c id  c o n d i t io n  o f  th e  s o i l .  The d e c re a s in g  
pH v a lu e s  c o r r e l a t e d  c l o s e l y  w i th  th e  in c r e a s in g  c o n te n t  o f  
exch an g eab le  hydrogen and th e  d e c re a s in g  p e rc e n ta g e  base  
s a t u r a t i o n  w ith  d e p th .
F. T o ta l  n i t r o g e n
The t o t a l  n i t r o g e n  c o n te n t  f o r  each  s o i l  ty p e  i s  
g iv e n  i n  T ab le  IV th ro u g h  T able  X I I .  The t o t a l  n i t r o g e n  o f  
th e  plowed l a y e r  o f  s o i l s  u n d er  s tu d y  ran g ed  from 0 .018  to  
0 .129  p e r  c e n t .  The A-^  h o r iz o n  o f  M i l l e r  c l a y  was found to  
have th e  h i g h e s t  v a lu e  f o r  t o t a l  n i t r o g e n .  The lo w es t 
t o t a l  n i t r o g e n  c o n te n t  th ro u g h o u t th e  n in e  p r o f i l e s  was 
.012 p e r  c e n t  a t  a d e p th  o f  42 in c h e s  i n  Red Bayou v e ry  f i n e  
sandy  loam. The M i l l e r  c l a y  had an  av e ra g e  p r o f i l e  n i t r o g e n  
c o n te n t  o f  0 .0 9  p e r  c e n t .  Red Bayou v e ry  f i n e  sandy loam, 
P r o f i l e  No. 9 , c o n ta in e d  th e  lo w es t p r o f i l e  av e ra g e  v a lu e  of 
0 .0 2 0  p e r  c e n t  o f  t o t a l  n i t r o g e n .  Y ahola s o i l s ,  t h e r e f o r e ,  
were in te r m e d ia te  in  n i t r o g e n  c o n t e n t .  S in ce  th e  t e x t u r e s  
o f  M i l l e r ,  Y aho la , and Red Bayou s o i l s  were found  to  be 
h eavy , medium, and l i g h t ,  r e s p e c t i v e l y ,  th e  n i t r o g e n  c o n te n t
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ap p ea red  to  be r e l a t e d  to  th e  m ech an ica l c o m p o s itio n  o f  th e  
s o i l  s e r i e s .
The d i s t r i b u t i o n  o f t o t a l  n i t r o g e n  c o n te n t  f o r  th e  
d i f f e r e n t  s o i l s  o f  M il le r  s e r i e s  were p lo t t e d  a g a in s t  d e p th  
a s  F ig u re  1 . The n i t r o g e n  c o n te n t  f o r  th e  s u r fa c e  la y e r  was 
h ig h e s t  in  a l l  th r e e  s o i l  p r o f i l e s .  The M il le r  c la y  co n ­
ta in e d  a h ig h e r  p e rc e n ta g e  n i t r o g e n  th a n  e i t h e r  s i l t y  c la y  
p r o f i l e .  In  g e n e ra l  th e  n i t r o g e n  c o n te n t  d e c re a se d  w ith  
d e p th . The n i t r o g e n  d i s t r i b u t i o n  cu rv e  showed t h a t  th e  co n ­
t e n t  o f  n i t r o g e n  o r  o rg a n ic  m a t te r  (% N* x 20) was n o t 
a s s o c ia te d  w ith  t e x tu r e  w ith in  a g iv e n  p r o f i l e .
The t o t a l  n i t r o g e n  c o n te n t  f o r  th r e e  Y ahola s o i l  p ro ­
f i l e s  w ere r e p r e s e n te d  g r a p h ic a l ly  in  F ig u re  2 . The t o t a l  
n i t r o g e n  c o n te n t  ran g ed  from 0 .057  p e r  c e n t in  th e  s u r fa c e  
la y e r  o f  Y ahola s i l t  loam to  0 .0 1 4  p e r  c e n t  a t  a d e p th  o f  
42 in c h e s . The t o t a l  n i t r o g e n  c o n te n t  o f  A]_ h o r iz o n s  v a r ie d  
from  0 .057  to  0 .042  p e r  c e n t  and in  a l l  in s ta n c e s  th e  v a lu e s  
w ere g r e a t e r  th a n  f o r  th e  c o rre sp o n d in g  s u b la y e r s .  A lthough  
th e  t r e n d  was f o r  th e  n i t r o g e n  c o n te n t  to  d e c re a se  w ith  
in c r e a s in g  d e p th , t e x t u r a l  h e te r o g e n i ty  w ith in  th e  p r o f i l e  
a f f e c t e d  t h i s  c h a r a c t e r i s t i c ,  T ab le s  I I  and  V I I I .
V alues f o r  t o t a l  n i t r o g e n  o f  th r e e  p r o f i l e s  o f  th e  
Red Bayou s o i l  s e r i e s  w ere p re s e n te d  in  T ab les  X, X I, and
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FIGURE 1: N itro g en  d i s t r i b u t i o n  in  v a r io u s  h o rizo n s  o f th re e  s o i l  p r o f i l e s  o f
th e  H i l l e r  s e r i e s .
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FIGURE 2: Nitrogen distribution in various horizons of three soil profiles of the
Yahola series.
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X II and shown g r a p h ic a l ly  a g a in s t  d ep th  in  F ig u re  3 . The 
t o t a l  n i t r o g e n  c o n te n t in  a l l  th e  h o r iz o n s  v a r ie d  from 
0 .035  to  0 .012 p e r  c e n t .  The n i t r o g e n  c o n te n t a t  v a r io u s  
dep th s  in  P r o f i l e  No. 8 d i f f e r e d  from th a t  in  P r o f i l e s  Nos.
7 and 9 . The n i t r o g e n  c o n te n ts  in  th e  s u r fa c e  h o riz o n s  o f 
Red Bayou P r o f i l e s  Nos. 7 and 8 were h ig h e r  th an  in  su b ­
s u r fa c e  la y e r s .  N itro g en  accu m u la tio n  was o bserved  in  th e  
B£ and h o r iz o n s  o f  P r o f i l e  No. 9 and in  th e  B2 o f
P r o f i l e  No. 7 . For su b su rfa c e  h o r iz o n s  o f  P r o f i l e  No. 7, 
n i t r o g e n  and c la y  c o n te n ts  ap p eared  r e l a t e d .
O ther c o n d i t io n s  p r e v a i le d  in  th e s e  s o i l s  w hich 
p ro b ab ly  a f f e c te d  th e  t o t a l  n i t r o g e n  c o n te n t .  Marked v a r i a ­
t i o n  in  t o t a l  n i t r o g e n  c o n te n t o f  s o i l  may occur a s  a r e s u l t  
o f  to p o g rap h ic  ch an g es . The lo o s e ,  porous s u b s o i l  in  Yahola 
s o i l s  w hich have a  g e n t le  u n d u la tin g  topography  was con­
d u c iv e  to  n i t r o g e n  and o rg a n ic  m a tte r  d e p le t io n  u n d er th e  
same te m p e ra tu re  and r a i n f a l l  p a t te r n s  a s  com pared to  M il le r  
s o i l s  w hich occupy s lo w ly  d ra in e d , c la y e y  a re a s  o f  th e  Red 
R iv e r bo ttom .
The s o i l s  o f  Red Bayou s e r i e s  compared w ith  M il le r  
and Y ahola were e x te n s iv e ly  w ea th ered  and show th e  lo w est 
av e rag e  f o r  t o t a l  n i t r o g e n  c o n te n t .  The rem oval o f  f in e
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FIGURE 3: N itro g en  d i s t r i b u t i o n  in  v a r io u s  h o riz o n s  o f  th re e  Red Bayou v e ry  f in e
sandy loam .
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p a r t i c l e s  from  u p p er h o r iz o n s  to  th e  s u b s o i ls  and d e p le t io n  
o f  n i t r o g e n  and o rg a n ic  m a tte r  th ro u g h  long  p e r io d s  o f 
c u l t i v a t i o n  o f  th e  Red Bayou s o i l s  p ro b a b ly  a c c o u n t f o r  i t s  
low n i t r o g e n  c o n te n t .
G. A v a ila b le  phosphorus
The r e s u l t s  f o r  " a v a i l a b l e ” s o i l  phosphorus e x t r a c te d  
by 0 .0 3  norm al ammonium f lu o r id e  in  0 .1  norm al h y d ro c h lo r ic  
a c id  s o lu t io n  a t  a  one to  tw enty  s o i l  to  s o lu t io n  r a t i o  were 
r e p o r te d  in  T ab les  IV th ro u g h  X II . T his m ethod has been  in  
u se  by th e  S o i l  T e s t in g  L a b o ra to ry  o f  L o u is ia n a  E xperim en t 
S ta t i o n  f o r  d e te rm in a t io n  o f  " a v a i la b le "  phosphorus o f  
L o u is ia n a  s o i l s  and was a m o d if ic a t io n  o f  th e  m ethod o f Bray 
(1 4 ) .
The ran g e  o f  e x t r a c t a b l e  phosphorus in  n in e  s o i l  ty p e s  
i n  t h i s  s tu d y  was from  5 .5  p a r t s  p e r  m i l l io n  in  s u b s o i l  o f  
Red Bayou v e ry  f in e  sandy loam , a P le is to c e n e  t e r r a c e  s o i l ,  
to  141 p a r t s  p e r  m i l l i o n  in  th e  A^ h o r iz o n  o f  Y ahola v e ry  
f i n e  sandy loam , a R ecen t Red R iv e r  a l l u v i a l  s o i l .  The 
av e rag e  v a lu e  f o r  " a v a i l a b le "  phosphorus was found to  be 
h ig h e s t  in  Y ahola v e ry  f in e  sandy loam , P r o f i l e  No. 6 , 
w hereas th e  lo w e s t a v e ra g e  amount f o r  a p r o f i l e  was Red 
Bayou v e ry  f i n e  sandy loam , P r o f i l e  No. 8 . The fo rm er c o n ­
ta in e d  on th e  a v e ra g e  o v er s ix t e e n  tim es a s  much " a v a i l a b le "
phosphorus a s  th e  l a t t e r .
T ab le s  IV, V, and VI c o n ta in  v a lu e s  f o r  " a v a i l a b l e 11 
phosphorus f o r  M il le r  P r o f i l e s  Nos. 1 , 2 and 3 . The " a v a i l ­
a b le "  s o i l  phosphorus c o n te n t  o f  M il le r  s o i l s  was h ig h  
th ro u g h o u t th e  p r o f i l e .  I t  ap p eared  t h a t  v a lu e s  in  M il le r  
s i l t y  c la y  were s l i g h t l y  h ig h e r  th a n  in  M il le r  c l a y .  The 
d a ta  in d ic a te d  t h a t  th e  Ac h o r iz o n  o f  th e  M il le r  s o i l s  co n ­
ta in e d  l e s s  " a v a i la b le "  phosphorus th a n  e i t h e r  above o r 
below  i t .
R e s u lts  on " a v a i l a b le "  phosphorus in  Y ahola s o i l s ,  
P r o f i l e  Nos. 4 , 5 and 6 , were g iv en  in  T ab les  V II ,  V II I  and 
IX . The av e ra g e  v a lu e s  f o r  phosphorus in  Y ahola P r o f i l e  No.
6 was 123 p a r t s  p e r  m i l l i o n ,  compared to  a v e ra g e s  o f  104 and 
91 f o r  th e  o th e r  two Y ahola s o i l s .  The Ap o r  A]^  h o r iz o n s  
c o n ta in e d  l a r g e r  am ounts o f  " a v a i la b le "  phosphorus th a n  su b ­
s u r f a c e  l a y e r s . A lth o u g h  th e r e  a p p e a red  to  be a  tendency  
tow ards a d e c re a s in g  amount o f  phosphorus w ith  d e p th , P ro ­
f i l e  No. 4 showed a r i s e  in  th e  C2 o v e r th e  Ac and Cj^  
h o r iz o n s .
" A v a i la b le "  phosphorus v a lu e  f o r  th r e e  Red Bayou v e ry  
f in e  sandy loams ( P r o f i l e s  7 , 8 and 9 ) ,  w ere r e p o r te d  in  
T ab le s  X, XI and X II . S in ce  th e  h ig h e s t  c o n te n t  was 23 p a r t s  
p e r  m i l l i o n ,  th e  phosphorus c o n te n t  o f  th e s e  s o i l s  was
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c o n s id e re d  v e ry  low . The amounts found in  th e  plowed 
la y e r s  were h ig h e r  th a n  in  th e  o th e r  h o r iz o n s .  No d e f i n i t e  
t r e n d  was o b se rv e d  f o r  th e  su b su rfa c e  la y e r s  ex c ep t t h a t  
th e  h ig h e s t  v a lu e  o b ta in e d  was 9 .1  p a r t s  p e r  m i l l io n .
I t  was n o te d  t h a t  w i th in  th e  M il le r  and Y ahola s o i l  
s e r i e s  th e  h e a v ie r  te x tu r e d  s o i l s  u s u a l ly  do n o t show 
h ig h e r  v a lu e s  th a n  th e  l i g h t  te x tu r e d  s o i l s .  In  f a c t ,  th e  
h ig h e s t  av e rag e  v a lu e  f o r  " a v a i la b le "  phosphorus in  Red 
R iv e r a llu v iu m  was found in  Y ahola v e ry  f in e  sandy loam 
( P r o f i l e  No. 6 , T ab le  IX ). F u rth e rm o re , th e  phosphorus co n ­
t e n t  o f  M il le r  c la y  ( P r o f i l e  No. 1) in d ic a te d  low er v a lu e  
th a n  M il le r  s i l t y  c la y  and Y ahola s i l t  loam was low er th a n  
Y ahola v e ry  f in e  sandy loam.
The m arked c o n t r a s t  betw een th e  P le is to c e n e  t e r r a c e  
m a te r ia l  and Red R iv e r  R ecen t a llu v iu m  was shown by com­
p a r in g  th e  phosphorus c o n te n t  in  s o i l s  o f  Red Bayou s e r i e s  
( P r o f i l e s  Nos. 7 , 8 and 9) w ith  t h a t  in  M il le r  and Y ahola 
s o i l s .  The s t r i k i n g  d i f f e r e n c e  in  " a v a i l a b le "  phosphorus 
c o n te n t  may be a t t r i b u t e d  to  form s o f  phosphorus p r e s e n t ,  
such  a s ,  " a v a i l a b l e , "  "a d so rb e d "  and m in e ra l  p h o sp h o ru s. 
F a c to rs  such  as  pH, o rg a n ic  m a tte r  c o n te n t ,  k in d  and amount 
o f  c la y  m in e ra ls ,  d ra in a g e  c o n d i t io n s  and o th e r  v a r ia b le s  
p r e v a i l in g  in  th e  s o i l  medium may have c o n t r ib u te d  to  th e s e
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d i f f e r e n c e s  i n  " a v a i l a b l e 1* p h o s p h o r u s  c o n t e n t  b e tw e e n  
P l e i s t o c e n e  t e r r a c e  a n d  R e c e n t  a l l u v i a l  s o i l s .  I t  may be  
n o t e d ,  f o r  e x a m p le ,  t h a t  i n  n e a r l y  a l l  i n s t a n c e s  t h e  h i g h e s t  
v a l u e s  f o r  " a v a i l a b l e *1 p h o s p h o r u s  f o r  any  one p r o f i l e  was i n  
t h e  o r  Ap l a y e r  a n d  p o s s i b l y ,  t h e r e f o r e ,  r e l a t e d  t o  t h e  
o r g a n i c  m a t t e r  i n  t h a t  h o r i z o n .
I l l ,  M i n e r a l o g i c a l  P r o p e r t i e s
The k i n d s  a n d  a m o u n ts  o f  c l a y  m i n e r a l s  i n  t h e  s o i l s  
u s e d  i n  t h i s  s t u d y  w e re  i n v e s t i g a t e d .  M i n e r a l o g i c a l  a n a l y s e s  
o f  s o i l s  a r e  h i g h l y  i m p o r t a n t  b e c a u s e  o f  t h e  c l o s e  r e l a t i o n ­
s h i p s  o f  t h e  c l a y  m i n e r a l  s t a t u s  o f  s o i l s  t o  t h e i r  m o rp h o lo g y ,  
t h e i r  c h e m ic a l  a n d  p h y s i c a l  p r o p e r t i e s  a n d  a l s o  t o  t h e i r  
p r o d u c t i v i t y  o r  c r o p  p r o d u c i n g  a b i l i t y .  X - r a y  d i f f r a c t i o n  
p a t t e r n s  o f  t h e  c l a y  f r a c t i o n s  fro m  n i n e  p r o f i l e s  w e re  o b ­
t a i n e d  a n d  t h e  r e s u l t s  w e re  su m m arize d  i n  T a b l e s  X I I I ,  XIV, 
a n d  XV f o r  p r o f i l e s  o f  M i l l e r ,  Y a h o la  a n d  Red Bayou s o i l s ,  
r e s p e c t i v e l y .
A. M i l l e r  s e r i e s
The m i n e r a l o g i c a l  c o m p o s i t i o n  o f  s o i l  p r o f i l e s  o f  t h e  
M i l l e r  s o i l  s e r i e s  w e re  p r e s e n t e d  i n  T a b le  X I I I .  The m a jo r  
c l a y  m i n e r a l  t y p e s  a s s o c i a t e d  w i t h  M i l l e r  c l a y  a n d  s i l t y
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TABLE X I I I
THE MINERALOGICAL CHARACTERISTICS OF THREE REPRESENTATIVE
MILLER SOILS FROM CULTIVATED FIELDS OF
BOSSIER PARISH, LOUISIANA
S o il
P r o f i l e  . S o i l  S o i l  D epth  M in e ra lo g ic a l
Number T ex tu re  H orizon  In ch es  C om positions
1 C lay Ap 0 - 3 m*2**» I 2 » k2 > ^3
C lay ^c 3-24 m2 , i 2 , k2 , q3 , v3 (?)
C lay c 2 40-44 m2> K3> ^3
2 S i l t y
C lay
Ap 0 - 8 m2 , l 2 , K2 , Q3 , V3 (?)
C lay*** C 24-42 m2 , I 2 . « 3 . v3<?>
3 S i l t y
C lay ap
0 - 6 M2 » 12 > K2 > ^3
C lay Ac 6-24 m2 , i 2 , k2 , Q3 , v3 (? )
S i l t
Loam***
c 2 30-42 h 2 » I 2 . Q3 , V3 (?)
^ A b b re v ia tio n  o f m in e ra l  names **Code name % in d ic a te d
H -H a llo y s ite  V -V erm icu lite  1* A bundant com ponent
K -K a o lin ite  Q -Q uartz  g r e a t e r  th a n  40%
I - I l l i t e  F -F e ld s p a r  2 . Less ab undan t
M -M o n tm o rillo n ite  C -C h lo r i te  com ponent--------- 10-40%
3 . M inor com ponent
***D eterm ined by f i e l d  l e s s  th a n ---------------- 10%
t e s t  o n ly
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c la y  p r o f i l e s  w ere m o n tm o r i lIo n i te ,  i l l i t e ,  k a o l i n i t e ,  and 
q u a r tz .  These m in e ra ls  w ere s im i l a r ly  d i s t r i b u t e d  in  th e  
v a r io u s  h o r iz o n s  o f  th e  p r o f i l e .  The p re se n c e  o f  v e rm icu - 
l i t e  was w eakly  in d ic a te d  e s p e c i a l ly  in  th e  s u b s o i l s .
Of th e  c la y  m in e ra ls  p r e s e n t  in  th e  c la y  f r a c t i o n  
o f  M i l le r  s o i l s ,  m o n tm o r i l lo n i te ,  i l l i t e  and k a o l i n i t e  
p red o m in a ted  in  q u a n t i ty .  These m in e ra ls  e ach  com prised  
te n  to  f o r t y  p e r  c e n t  o f  th e  c la y  in  th e s e  p r o f i l e s .
Q u artz  and v e r m ic u l i te  each  acco u n ted  f o r  l e s s  th a n  te n  
p e r  c e n t  o f  th e  c la y  f r a c t i o n .
B. Y ahola s e r i e s
The d a t a  f o r  t h e  m i n e r a l o g i c a l  c o m p o s i t i o n  o f  Y ah o la  
s o i l s  w e re  r e p o r t e d  i n  T a b le  XIV. M o n t m o r i l l o n i t e ,  i l l i t e ,  
k a o l i n i t e ,  a n d  q u a r t z  w e re  p r e s e n t  i n  a l l  h o r i z o n s  o f  t h e  
t h r e e  s o i l s  u s e d .  V e r m i c u l i t e  was s u s p e c t e d  i n  two o f  t h e  
p r o f i l e s . I t  was w e a k ly  i n d i c a t e d  i n  a l l  h o r i z o n s  o f  P r o ­
f i l e  No. 4 an d  n o t  a t  a l l  i n  P r o f i l e  No. 6 .
In  g e n e ra l  m o n tm o r i l lo n ite  was p r e s e n t  in  th e s e  p ro ­
f i l e s  in  l a r g e r  am ounts th a n  any o th e r  one m in e ra l  and 
exceeded  f o r t y  p e r  c e n t  o f  th e  c la y  f r a c t i o n  in  h a l f  o f  th e  
m easurem ents made. The A-^  h o r iz o n s  c o n ta in e d  te n  to  f o r ty  
p e r  c e n t  o f  m o n tm o r i l lo n ite  w hereas low er h o r iz o n s  c o n ta in e d  
l a r g e r  am oun ts. I l l i t e  and k a o l i n i t e  b o th  ap p ea red  to  be in
87
TABLE XIV
THE MINERALOGICAL CHARACTERISTICS OF THREE REPRESENTATIVE
YAHOLA SOILS FROM CULTIVATED FIELDS OF
BOSSIER PARISH, LOUISIANA
S o i l
P r o f i l e  S o i l  S o i l  D epth  M in e ra lo g ic a l
Number T e x tu re  H o rizo n  In ch es_________ C om positions______
4 .  S i l t  loam A1 0 -10  M*2 , I* * 2 , K2 , Q3 » V3 (?)
V ery f i n e  Ac 10-14 M2 , I 2 , 1 ^ , Q3 , V3 (?)
sandy loam
V ery f i n e  C2 30-42 Mla  I 2 , K2 , Q3 , V3 (?)
sandy  loam
5 . S i l t  loam Ax 0 - 9 M2 , I 2 , K2 , Q3
S i l t  loam CX 16-24 M1# I 2 , K2 , Q3 , V3 (?)
S i l t  loam C3 32-42 M]^ , I 2 , K2 , Q3
6 . V ery f i n e  A-^  0 - 9  M2 , I 2 , K2 , Q3
sandy  loam
Very f in e  C2 24 -42  M i, I 2 , I k ,  Q3
sandy  loam***
* A b b re v ia t io n  o f  m in e ra l  names **Code name % in d ic a te d
H -H a llo y s i te  V -V e rm ic u lite
K -K a o lin ite  Q -Q u artz
I - I l l i t e  F -F e ld s p a r
M -M o n tm o rilIo n ite  C -C h lo r i te
***D eterm ined  by f i e l d  t e s t  o n ly
1 . A bundant com ponent
g r e a t e r  th a n ----------4G7o
2 . L ess ab u n d an t
com ponent 10-40%
3 . M inor com ponent
l e s s  th a n --------------- 107o
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t h e  t e n  t o  f o r t y  p e r  c e n t  r a n g e  i n  a l l  h o r i z o n s  o f  th e  
t h r e e  p r o f i l e s .  Q u a r tz  a p p e a r e d  t o  be  u n i f o r m l y  d i s t r i b u t ­
ed  i n  a l l  h o r i z o n s  i n  q u a n t i t i e s  b e lo w  t e n  p e r  c e n t .  Where 
v e r m i c u l i t e  was fo u n d ,  i t  was i n  am ounts  o f  l e s s  t h a n  t e n  
p e r  c e n t .
C. Red Bayou s e r i e s
The m in e ra lo g ic a l  d a ta  in  T able XV in d ic a te d  th a t  
th e  p a t t e r n  o f  c la y  m in e ra ls  in  Red Bayou p r o f i l e s  were 
v e ry  v a r ie d .  However, in  g e n e ra l ,  k a o l i n i t e ,  i l l i t e  and 
q u a r tz  w ere p r e s e n t  in  a l l  h o r iz o n s . M ix tu res o f k a o l in i t e  
and h a l lo y s i t e  o r  k a o l i n i t e  in s te a d  o f  h a l lo y s i t e  m igh t have 
been  p re s e n t  in  th e  f ra g ip a n s  o f P r o f i l e s  Nos. 7 and 9. 
W hether c h l o r i t e  o r  v e rm ic u l i te  was c o n ta in e d  in  th e  c la y  
f r a c t i o n  was n o t f u l l y  e s ta b l i s h e d  b u t n e v e r th e le s s  i n d i ­
c a te d .  A ll  th re e  plow la y e r s  c o n ta in e d  some f e ld s p a r s  and 
two s u b s o i ls  had m o n tm o rillo n ite  p re s e n t  b u t th e re  was no 
in d ic a t io n  o f m o n tm o r i l lo n it ic  c la y  in  th e  s u r fa c e  la y e r  o f 
Red Bayou p r o f i l e s .  In  P r o f i l e  No. 8 i t  ap p eared  th a t  th e  
m o n tm o rillo n ite  was p re s e n t  a s  an  i n t e r s t r a t i f i e d  component 
w ith  e i t h e r  i l l i t e ,  c h l o r i t e  o r  v e r m ic u l i te .
K a o l i n i t e ,  o r  h a l l o y s i t e  w here  s u s p e c t e d  t o  be  p r e s e n t ,  
a n d  i l l i t e  c o n s t i t u t e d  e a c h  t e n  t o  f o r t y  p e r  c e n t  o f  th e
TABLE XV
THE MINERALOGICAL CHARACTERISTICS OF THREE REPRESENTATIVE RED BAYOU SOILS
SELECTED FROM CULTIVATED FIELDS OF BOSSIER PARISH, LOUISIANA
S o i l
P r o f i l e
Number
S o i l  T ex tu re S o i l
H orizon
D epth
In ch es
M in e ra lo g ic a l C om positions
7 Very f in e  sandy loam A2p 0 - 8 k*2* * , (C 2, V 2 )2 , I 2> q 3 , f 3
Very f in e  sandy loam B3m 32-42 (K 2, H 2 )2 , I 2 , (C 2 V 2 ) , M2 , Q3
3 Very f in e  sandy loam AP 0 -  8 i ^ ,  (c  2 v 2) 2 , i 2 , q 3 , f 3
S i l t y  C lay  loam*** b21 18-32 K2 , I 2 . V2 ? , Q3
Very f in e  sandy loam ®3m 42-60 K2 , I 2 (M/I 2 M /c, M/V)
9 Very f in e  sandy loam A2p 0-10 1^(0  2 V 2 ) , I 2 , Q j, F3
Very f in e  sandy loam** b2 8-24 K2 , I 2 , (C 2 , V 2 )2 , Q3
Very f in e  sandy loam** B3m2 30-42 (K o r  H) 2 2 I 2 , Q3
* A b b re v ia tio n  o f  m in e ra l  names
H -H a llo y s ite  V -V erm icu lite
K -K a o lin ite  Q -Q uartz
I - I l l i t e  F -F e ld sp a r
M -M ontm orillon ite  C -C h lo r ite
***D eterm ined by f i e l d  t e s t  o n ly
**Code name % in d ic a te d
1 . Abundant component g r e a te r  th a n —
2 . Less abundan t com ponent-----------------
3 . Minor component l e s s  th a n --------------
—  40% 
10-40% 
10%
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c l a y  f r a c t i o n .  Q u a r t z ,  a n d  f e l d s p a r  when p r e s e n t ,  made 
u p  l e s s  t h a n  t e n  p e r  c e n t  o f  t h e  c l a y .  O th e r  m i n e r a l s  
a p p e a r e d  t o  v a r y  i n  a m o u n ts  f ro m  t e n  t o  f o r t y  p e r  c e n t .
I n  g e n e r a l ,  t h e  X - r a y  d i f f e r a c t i o n  p a t t e r n s  o f  t h e  
c l a y  f r a c t i o n  f ro m  n i n e  p r o f i l e s  o f  t h e  M i l l e r ,  Y a h o la  and  
Red Bayou s e r i e s  i n d i c a t e d  t h a t  v a r i a t i o n s  o c c u r r e d  i n  t h e  
d i s t r i b u t i o n  o f  t y p e s ,  a m o u n ts ,  a n d  m i x t u r e s  o f  i n o r g a n i c  
c l a y s  o f  t h e s e  p r o f i l e s .  The M i l l e r  an d  Y a h o la  s o i l s ,  
e s p e c i a l l y  t h e  l a t t e r  c o n t a i n e d  m o n t m o r i l l o n i t i c  c l a y  
w h e re a s  t h e  s u r f a c e  o f  t h e  Red Bayou p r o f i l e s  w e re  e s s e n ­
t i a l l y  d e v o id  o f  i t .  A l l  p r o f i l e s  c o n t a i n e d  t e n  t o  f o r t y  
p e r  c e n t  i l l i t e  a n d  k a o l i n i t e  a n d  l e s s  t h a n  t e n  p e r  c e n t  
q u a r t z .  Weak i n d i c a t i o n s  o f  v e r m i c u l i t e  c h a r a c t e r i z e d  th e  
p r o f i l e s  w h e th e r  d e r i v e d  f ro m  r e c e n t  a l l u v i u m  o r  t e r r a c e  
m a t e r i a l .  H ow ever, i n  t h e  t e r r a c e  s o i l s  c h l o r i t e  e i t h e r  
r e p l a c e d  o r  was m ix e d  w i t h  v e r m i c u l i t e  a n d  h a l l o y s i t e  
e i t h e r  r e p l a c e d  o r  was m ix e d  w i t h  k a o l i n i t e .  Red Bayou 
s o i l s  u n d o u b t e d l y  h a d  a  w id e r  v a r i e t y  o f  c l a y  m i n e r a l s  p r e s ­
e n t  t h a n  t h e  M i l l e r  o r  Y a h o la  s o i l s . The p r i m a r y  d i f f e r e n c e  
b e tw e e n  s o i l s  o f  t h e  M i l l e r  a n d  Y a h o la  s e r i e s  was t h e  much 
l a r g e r  am o u n ts  o f  t o t a l  c l a y  i n  t h e  M i l l e r  s o i l s  a n d  t h e  
l a r g e r  p e r c e n t a g e  o f  m o n t m o r i l l o n i t e  i n  t h e  c l a y  f r a c t i o n  
o f  Y a h o la  s o i l s .
IV . Com parison o f  Chem ical Methods
Chem ical e v a lu a t io n  o f  th e  f e r t i l i t y  s t a tu s  as 
r e f l e c t e d  by th e  ex ch an g eab le  b a se s  and “ ava ilab le**  p h o s­
phorus was an  im p o rta n t p a r t  o f  th e  c u r r e n t  com prehensive 
in v e s t i g a t io n  o f  th e s e  s o i l s ,  A p re l im in a ry  s tu d y  o f 
e x t r a c t in g  s o lu t io n s  and s o i l  to  s o lu t io n  r a t i o s  to  u se  
f o r  d e te rm in in g  th e  ex ch an g eab le  b ases  and " a v a i la b le "  
phosphorus o f  th e s e  im p o r ta n t a g r i c u l t u r a l  s o i l s  o f 
B o s s ie r  P a r i s h  seemed j u s t i f i e d .  A IN NH^Ac s o lu t io n  
a d ju s te d  to  a pH v a lu e  o f  seven  and a 1 :10 s o i l  to  s o lu ­
t i o n  r a t i o ,  a s  recommended in  th e  c o n v e n tio n a l m ethod, 
and a 0.1N HC1 s o lu t io n  u sed  a t  1 :20  and 1 :50  s o i l  to  
s o lu t io n  r a t i o s  were com pared in  t h e i r  a b i l i t y  to  e x t r a c t  
ex ch an g eab le  c a lc iu m , m agnesium , p o ta ss iu m , and sodium in  
s o i l s .  The 0.1N  HC1 e x t r a c t a n t  was com pared w ith  th e  
w id e ly  u sed  0.03N NH^F in  0.1N  HCl s o lu t io n  in  m easu rin g  
" a v a i l a b le "  s o i l  p h o sp h o ru s . Both e x t r a c t a n t s  were u sed  
a t  1 to  20 and 1 to  50 s o i l  to  s o lu t io n  r a t i o s .  R e s u lts  
o b ta in e d  f o r  ex ch an g eab le  b ases  and f o r  " a v a i la b le "  
phosphorus a r e  d is c u s s e d  in  s e p a ra te  s e c t io n s  fo l lo w in g .
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A. E xchangeab le  b a se s
The am ou n ts  o f  e x c h a n g e a b le  c a l c i u m ,  m ag n e s iu m , 
p o t a s s i u m ,  a n d  so d iu m  e x t r a c t e d  by two e x t r a c t a n t s  a t  d i f ­
f e r e n t  s o i l  t o  s o l u t i o n  r a t i o s  f ro m  n i n e  p r o f i l e s  o f  H i l l e r ,  
Y a h o la ,  a n d  Red Bayou s e r i e s  a r e  r e p o r t e d  i n  T a b l e s  XVI,
XVII and X V III. In  g e n e ra l  th e  0.3NHC1 e x t r a c te d  more 
ex ch an g eab le  b a se s  th a n  th e  IN NH^Ac a t  pH 7 from  M il le r  
and Y ahola p r o f i l e s .  In  com parisons o f  th e  1 to  20 and 1 
to  50 s o i l  to  s o lu t io n  r a t i o s  f o r  th e  0 .1  N HG1 e x t r a c t io n ,  
th e  w id er r a t i o  in  a l l  c a s e s  y ie ld e d  h ig h e r  mean v a lu e s  f o r  
a l l  ex ch an g eab le  b a s e s ,  e s p e c i a l l y  f o r  d iv a le n t  c a t io n s  o f  
ca lc iu m  and magnesium in  Y ahola and M il le r  p r o f i l e s  w hich 
had pH v a lu e s  above 7 .0 .
The IN NH^Ac a t  pH 7 u sed  a t  a 1 to  10 s o i l  to  s o lu ­
t i o n  r a t i o  on Red Bayou s o i l s  e x t r a c te d  s l i g h t l y  more 
ex ch an g eab le  b ases  th a n  0.1N  HCl s o lu t io n  a t  a 1 to  20 s o i l  
to  s o lu t io n  r a t i o  b u t  u s u a l ly  th e  v a lu e s  were o f  th e  same 
o rd e r  o f  m ag n itu d e . C o n v e rse ly , th e  a v e ra g e  v a lu e s  f o r  th e  
ex ch an g eab le  b a se s  o b ta in e d  a t  a  1 to  50 s o i l  to  s o lu t io n  
r a t i o  o f  Red Bayou s o i l s  in  0.1N HCl e x t r a c t in g  s o lu t io n  
g r e a t ly  exceeded  v a lu e s  by IN NH4AC a t  pH 7 a t  a 1 to  10 
s o i l  to  s o lu t io n  r a t i o .  These d i f f e r e n c e s  w ere more p r o ­
nounced f o r  c a lc iu m , magnesium and p o ta ss iu m  th a n  f o r
TABLE XVI
EXCHANGEABLE CATIONS AND CATIONS EXTRACTED BY DILUTE HCl IN MILLER SOILS
Ca p .p .m . Mg, p .p .m • K, P. p.m . Na, p • p *m •
P r o f i l e
Number
H orizon NH4Ac . 0 .IN  HCl NH4Ac. 0.1N HCl NH4Ac. j 0.1N HCl NH4Ac. j 0.1N HCl
1 : 10* 1:20 1:50 1:10  : 1:20 1:50 1:10  i 1:20 1:50 1:10 i 1:20 1:50
1 AP 7078 8125 9365 410 516 699 339 J 384 477 52 ! 55 54
Ac 3750 4785 6178 364 458 480 219 j 250 432 85 ' 122 i 126
10031 16938 20a8 820 939 1210 185 J 218 264 64 ! 1 1 1 98
c2 9937 16125 18135 710 801 1200 127 J 206 314 81 ; 86 86
2 6686 9044 10596 520 603 823 177 , 312 385 45 , 62 91
AC 4845 5390 7075 418 506 549 115 ' 180 264 49 9 8 98
C 9937 17651 20813 680 939 1144 125 » 217 317 78 • 91 81
3 Ap 4320 5041 5643 296 396 720 102 ' 192 317 31 • 61 64
Ac 5678 6047 6256 375 458 810 132 , 204 342 51 , 81 105
Cl 10312 16562 19328 446 862 1274 141 * 217 336 63 1 108 99
C2 8039 16875 24445 808 1210 1452 58 i 117 178 47 i 95 120
* 1:10 and s im i la r  e x p re s s io n s  mean s o i l  to  e x t r a c t in g  s o lu t io n  r a t i o s .
VO
TABLE XVII
EXCHANGEABLE CATIONS AND CATIONS EXTRACTED BY DILUTE HCl IN YAHOLA SOILS
P r o f i l e
Number
H o ri­
zon
Ca p .p .m . Mg, p .p .m , i K, p .p .m . Na, P » p *111»
NH4AC. 0 .IN HCl NH4AC. ' 0.1N HCl NH4Ac.* 0.1N HCl NH4Ac. 0UN HCl
1:10* 1:20 1:50 1:10 [ 1:20 1:50 1:10 ' 1 1:20 1:50 1:10 1:20 1:50
4 Ai 5395 14103 15053 289 , 770 898 102 J 122 144 70 34 63
Ac 4910 11641 13156 246 . 541 698 55 1 79 123 73 59 71
C l 4133 11062 11105 234 f 572 848 34 \ 57 77 35 34 69
C2 4545 16875 19344 283 1 820 999 77 * 41 111 49 65 78
5 A l 5678 13090 14746 258 I 808 1098 88 J 133 195 57 54 74
Ac 7527 13152 15430 269 ' 578 923 77 • 121 135 66 51 81
Cl 7800 13226 18445 270 . 1026 1232 81 • 127 77 76 76 84
C2 8039 17400 31535 855 J 967 1276 92 J 134 160 81 122 138
C3 8833 20863 32157 370 • 860 1530 54 » 60 101 79 101 109
6 A l 1176 1761 1852 110 » 134 226 119 * 135 149 20 44 44
Ac 1032 1273 1543 121 J 160 238 133 J 142 154 37 30 47
Cl 1176 1780 2638 254 ' 376 466 60 » 102 115 25 29 47
c 2 5747•
.. . . I .
9904 12672 404 , 607 948 58 , 73 120 38 34 56
* 1:10  and s im i la r  e x p re s s io n s  mean s o i l  to  e x t r a c t in g  s o lu t io n  r a t i o s . vo
TABLE XVIII
EXCHANGEABLE CATIONS AND CATIONS EXTRACTED BY DILUTE HCl IN RED BAYOU SOILS
Ca, p .p . m . Mg, P«P *IQ a • _K, P»P •Hi• Na,
P r o f i l e
Number
]H o rizo n* NH4 A c. o . I n HCl ; NH4 Ac. 0.1N h c i  ; NfyAc. 0.1N HCl ; NH4 Ac . O.IN HCl
1 : 10* 1:20 1 :5 0 : 1:10 1:20 1 :5 0 ; 1:10 1:20 1 :50 ; 1:10 1:20 1:50
7 A2 p 224 195 614 79 64 133 79 67 189 20 27 44
B1 201 295 736 89 67 166 81 69 192 19 27 44
b2 435 371 390 188 154 233 90 74 197 33 35 53
B3m 220 195 410 221 218 286 99 87 217 47 41 63
8 AP 365 244 587 40 36 67 66 57 165 43 50 53
B1 390 232 244 64 44 133 58 43 144 38 28 43
b21 470 397 1734 113 80 117 89 68 196 38 34 47
b22 444 365 1470 239 159 266 81 67 192 42 47 48
B3m 358 207 533 200 147 242 72 58 183 38 32 47
9 A2 p 146 365 256 64 48 129 56 64 115 29 24 38
B1 183 281 333 100 96 200 78 61 156 38 29 46
b2 238 159 307 190 160 233 92 81 206 29 29 42
B3m 125 110 120 221 209 266 100 92 231 42 29 53
B3m2 98 122 220 188 175 233 98 88 216 40 30 49
* 1:10  and s im i la r  e x p re s s io n s  mean s o i l  to  e x t r a c t in g  s o lu t io n  r a t i o s .
96
ex ch an g eab le  sodium  in  th e  p r o f i l e s  o f  Red Bayou.
C o r r e la t io n  c o e f f i c i e n t s  com paring  th e  am ounts o f  
v a r io u s  m e ta l c a t io n s  r e s u l t i n g  from  e x t r a c t io n s  w ith  IN 
NH^Ac a t  pH 7 w ith  th o se  from  0.1N HCl s o lu t io n  a t  1 to  
20 and 1 to  50 s o i l  to  s o lu t io n  r a t i o s  a r e  r e p o r te d  in  
T ab le  XIX. A l l  c o r r e l a t i o n  v a lu e s  w ere s i g n i f i c a n t  e x c e p t 
in  two in s t a n c e s .  F i f t e e n  o f th e  tw e n ty -fo u r  c o r r e l a t i o n s  
made, o r  s ix t y  p e r  c e n t  o f  th e  co m p ariso n s , w ere h ig h ly  
s i g n i f i c a n t ,  m eaning t h a t  th e  u se  o f  0.1N HCl a t  e i t h e r  
r a t i o  gave r e s u l t s  w hich were p r o p o r t io n a l  to  th o se  o b ta in e d  
w ith  NH^Ac s o lu t io n  w hich i s  th e  c o n v e n tio n a l e x t r a c t in g  
s o lu t io n .  A h ig h  d eg ree  o f  c o r r e l a t i o n  was o b ta in e d  betw een  
v a lu e s  o b ta in e d  a t  th e  1 to  20 and 1 to  50 o f  0.1N  HCl.
A l l  r - v a lu e s  w ere s i g n i f i c a n t  and s e v e n ty - f iv e  p e r  c e n t  w ere 
h ig h ly  s i g n i f i c a n t  (T ab le  X IX ). A lthough  a c t u a l  v a lu e s  f o r  
ex ch an g eab le  b a se s  v a r ie d  w ith  th e  e x t r a c t in g  s o lu t io n  and 
s o i l  to  s o lu t io n  r a t i o  u se d , th e  r e s u l t s  o b ta in e d  by one in  
g e n e ra l  was c lo s e ly  r e l a t e d  to  th e  o th e r  m ethod . S in ce  a 1 
to  20 s o i l  to  s o lu t io n  r a t i o  p e rm it te d  u se  o f  a l a r g e r  s o i l  
sam ple and r e q u i r e d  l e s s  s o lu t io n  w hich was l e s s  cumbersome 
in  la b o r a to r y  w ork , th e  narrow  r a t i o  was b e l ie v e d  p r e f e r a b l e .  
The narro w  r a t i o  y ie ld e d  r e s u l t s  c l o s e r  in  a c tu a l  v a lu e  to  
th e  ammonium a c e t a t e  m ethod and le s s e n s  th e  e r r o r  due to  d i s ­
s o lu t io n  o f  n o n -ex ch an g eab le  m a t e r i a l s .
TABLE XIX
CORRELATION COEFFICIENTS SHOWING THE RELATIONSHIPS BETWEEN AMOUNTS OF CATIONS EXTRACTED 
FROM SOILS IN THREE SOIL SERIES BY 0 .1N  HCl AT TWO SOIL TO SOLUTION RATIOS AND
BY IN NH4Ac AT A 1 TO 10 SOIL TO SOLUTION RATIO
C o r r e l a t i o n  C o e f f i c i e n t s  f o r
S o i l  S e r i e s C o r r e l a t i o n  B etw een . Ca Mg K Na
M i l l e r l C a t i o n s  e x t r a c t e d  by  0 .1 N  HCl a t  
r a t i o  a n d  by  IN NH^Ac s o l u t i o n s
1 : 2 0
.9 5 1 * * .8 9 0 * * .9 1 7 * * .62 2*
C a t i o n s  e x t r a c t e d  by 0 .1N  HCl a t  
r a t i o  an d  by  IN NH^Ac s o l u t i o n s
1 :5 0
.822 ** .8 0 1 * * .838 ** .327
C a t i o n s  e x t r a c t e d  by  0 .1N  HCl a t  
a n d  1 :5 0  r a t i o s
1 : 2 0
.9 8 0 * * .9 2 5 * * .890 ** .75 8**
Yahola^- v C a t i o n s  e x t r a c t e d  by  0 .1N  HCl a t  
r a t i o  and  by  IN NH4 AC s o l u t i o n s
1 : 2 0
.891 ** .6 0 5 * .76 2** .72 2**
C a t i o n s  e x t r a c t e d  by  0 .1N  HCl a t  
r a t i o  an d  by  IN NH^Ac s o l u t i o n s
1 :5 0
.8 9 6 * * .60 6* .6 3 1 * .731**
C a t i o n s  e x t r a c t e d  by 0 .1N  HCl a t  
a n d  1 :5 0  r a t i o s
1 : 2 0
.9 3 9 * * .935 ** .62 4* .94 0**
Red Bayou^- C a t i o n s  e x t r a c t e d  by  0 .1N  HCl a t  
r a t i o  and  by  IN NH^Ac s o l u t i o n s
1 : 2 0
.583 .950 ** .977 ** .60 9**
C a t i o n s  e x t r a c t e d  by 0 .1N  HCl a t  
r a t i o  a n d  by IN NH^Ac s o l u t i o n s
1 :5 0
.6 8 5 * .96 1** .9 3 4 * * .6 5 4 *
C a t i o n s  e x t r a c t e d  by 0 .1 N  HCl a t  
and  1 :5 0  r a t i o s
1 : 2 0
.6 7 0 * .9 6 0 * * .940 ** .62 5*
* S i g n i f i c a n t  t o  t h e  5% l e v e l .  * * S i g n i f i c a n t  t o  t h e  17c. l e v e l .
"hrhree p r o f i l e s  o f  e a c h  s e r i e s  w ere  u s e d .  T h is  c o n s i s t e d  o f  11 , 13, an d  14 sa m p le s  ^  
f o r  M i l l e r ,  Y a h o la ,  and  Red Bayou s o i l s ,  r e s p e c t i v e l y .
B. " A v a i la b le "  phosphorus
The am ounts o f  phosphorus e x t r a c te d  by 0.1N HCl and 
by 0 .0 3  NH^F in  0.1HC1 s o lu t io n s  a t  1 to  20 and 1 to  50 s o i l  
to  s o lu t io n  r a t i o s  a r e  r e p o r te d  in  T ab le s  XX, XXII and X X III 
f o r  M i l l e r ,  Y ahola and Red Bayou s o i l s ,  r e s p e c t iv e ly .  In  
a l l  c a se s  th e  mean v a lu e s  f o r  " a v a i la b le "  phosphorus e x ­
t r a c t e d  a t  a 1 to  50 r a t i o  o f  s o i l  to  s o lu t io n  r a t i o  w ere 
h ig h e r  th a n  th o s e  by th e  1 to  20 r a t i o  o f  th e  c o rre sp o n d in g  
s o lu t io n  w h eth er 0.1N HCl o r 0.03N NH^F in  0.1N HCl s o lu t io n .  
The a c tu a l  in c r e a s e s  in  p a r t s  p e r  m i l l io n  o f  phosphorus 
e x t r a c te d  as a r e s u l t  o f  r a t i o  d i f f e r e n c e s  w ere g r e a t e r  
w ith  th e  M il le r  and Y ahola s o i l s  th a n  w ith  th e  Red Bayou. 
However, th e  p e rc e n ta g e  in c r e a s e  in  phosphorus e x t r a c te d  due 
to  th e  w id e r  s o i l  to  s o lu t io n  r a t i o  was m arked ly  g r e a t  w ith  
th e  Red Bayou s o i l  e s p e c i a l l y  when com paring r a t i o s  o f  0.1N 
HCl s o lu t io n .
The am ounts o f  " a v a i l a b l e *1 phosphorus e x t r a c te d  by 
th e  s o lu t io n s  v a r ie d  w ith  th e  s o i l  and th e  h o r iz o n s .  As 
d is c u s s e d  in  an  e a r l i e r  s e c t io n  th e  h o r iz o n  d i f f e r e n c e s  
w ere e r r a t i c  and ca n n o t be  s a f e ly  r e l a t e d  to  any one s o i l  
p r o p e r ty .  S o i l  d i f f e r e n c e s  w ere g r e a t  e s p e c i a l l y  when com­
p a r in g  f e r t i l e  s o i l s  from  r e c e n t  a l lu v iu m  w ith  i n f e r t i l e ,  
P le i s to c e n e  t e r r a c e  s o i l s .  In  th e  l a t t e r ,  r e p r e s e n te d  by
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TABLE XX
PHOSPHORUS IN MILLER SOILS EXTRACTED WITH DIFFERENT
CHEMICAL EXTRACTANTS AT TWO SOIL
TO SOLUTION RATIOS
S o i l  ;H o ri- P E x tr a c te d , p .p .m .
P ro -  • zon 
f i l e s :
|D ep th  * 0 .IN HCl : 0 . IN HCl + 0 .0 3  N NH4F
1 : 20*- 1 :50  *. 1:20  : 1 :50
No. 1 A 
M il le r  p
0 - 3 83 147 102 194
C lay  Ac 3-24 57 92 64 197
C1 24-40 137 160 115 227
c2 40-44 109 170 110 152
No. 2 A 
M il le r
0 -  8 118 173 123 218
S i l t y  Ac 
C lay
8-24 72 133 97 187
C 24-42 132 192 99 153
No. 3 A 
M il le r
0 -  6 120 158 118 178
S i l t y  A„ 
C lay
6-24 78 89 92 152
C1 24-30 156 220 95 247
C2 30-42 162 231 118 185
* 1:20  and s im i la r  e x p re s s io n s  mean s o i l  to  e x t r a c t in g  
s o lu t io n  r a t i o s .
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TABLE XXI
PHOSPHORUS IN YAHOLA SOILS EXTRACTED WITH DIFFERENT
CHEMICAL EXTRACTANTS AT TWO SOIL
TO SOLUTION RATIOS
S o i l  :
•
a
a P E x tr a c te d , p .p .m .
P ro -  : 
f i l e s :
H o ri­
zon:
D epth: 
I n c h e s : 0 .IN HCl j o . IN HCl + 0 .0 3  N NH43
•
a
• a 1 :20* ;a 1:50  j 1 :20  .* • 1:50
No. 4 Ai 0-10 156 212 107 188Y ahola
S i l t
1
Ac 10-14 125 184 78 132
Loam
G1 14-30 150 206 73 144
c2 30-42 151 202 102 156
No. 5 . A1 0 - 9 178 252 123 239Y ahola
S i l t Ac 9-16 144 184 100 146
Loam
C1 16-24 156 214 100 172
c2 24-32 156 242 100 244
c3 32-42 154 196 97 158
No, 6 A1 0 - 9 166 206 141 204Y ahola
Very Ac 9-12 176 191 135 185
F in e
Sandy C1 12-24 123 163 117 153Loam
c2 24-42 144 188 98 141
* 1:20  and s im i la r  e x p re s s io n s  mean s o i l  to  e x t r a c t in g  
s o lu t io n  r a t i o s .
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TABLE XXXI
PHOSPHORUS IN RED BAYOU SOILS EXTRACTED WITH DIFFERENT
EXTRACTANTS AT TWO SOIL TO
SOLUTION RATIOS
S o i l H o ri­ P E x tr a c te d , p .p .m .
P ro ­
f i l e s
zon D epth : 
I n c h e s •
0.1N HCl * 0 .  
•
IN HCl + 0 .0 3  N NH4
«
• 1 : 20*:• 1:50  : 1:20  : • 1:50
N o.7
Red
Bayou
Very
F ine
Sandy
Loam
A2p
Bi
b2
B3m
0 - 8 
8-12  
12-32 
32-42
3 .8
1 .3
1 .0
1 .0
5 .2
2 .1
5 .1
5 .6
2 3 .1
9 .1
7 .5
8 .7
29 .0  
10 .3
9 .8
11.0
No. 8 Ao 0 - 8 2 .1 3 .9 10 .9 12 .9Red
Bayou
P
8-18 1 .7 3 .7 8 .9 11 .6
Very
F in e b21 18-32 1 .0 4 .8 5 .5 6 .7Sandy
Loam b22 32-42 0 .8 4 .8 5 .5 7 .8
B3m 42-60 1 .6 6 .0 6 .9 9 .6
No. 9 A2p
B1
0-10 1 .8 5 .6 9 .7 9 .5
Red
Bayou 10-18 1 .2 3 .4 5 .9 6 .3
Very
F in e b2 18-24 1 .4 3 .5 7 .0 8 .4
Sandy
Loam B3ml 24-30 1 .0 4 .3 9 .0 10.7
B3m2 30-42 0 .8 4 .3 6 .2 8 .5
* 1:20  and s im i la r  e x p re s s io n s  mean s o i l  to  e x t r a c t in g  
s o lu t io n  r a t i o s .
10.2.
Red Bayou s o i l s ,  t h e  am o u n ts  o f  " a v a i l a b l e *1 p h o s p h o ru s  
rem ov ed  b y  t h e  two e x t r a c t i n g  s o l u t i o n s  a t  a  g i v e n  r a t i o  
d i f f e r e d  m a r k e d ly  w h e re a s  t h i s  was n o t  n e c e s s a r i l y  t r u e  
w i t h  t h e  Y a h o la  a n d  M i l l e r  a l l u v i a l  s o i l s .  D i f f e r e n c e s  i n  
c h e m ic a l  fo rm  a n d  am oun t o f  p h o s p h o r u s  was t h e r e b y  s u g g e s t e d .
Many o f  th e s e  r e l a t i o n s h ip s  and o th e r s  a r e  e x p re s se d  
in  th e  c o r r e l a t i o n  c o e f f i c i e n t s  r e p o r te d  in  T ab le  XXIV. 
Im m ed ia te ly  d i f f e r e n c e s  betw een s o i l s  a r e  o b v io u s . I t  may 
be n o tew o rth y  t h a t  no c o r r e l a t i o n  in v o lv in g  th e  1 to  50 Red 
Bayou s o i l  to  0.1N HCl s o lu t io n  r a t i o  was s i g n i f i c a n t .  A 
s im i la r  p e c u l ia r  s i t u a t i o n  was o b ta in e d  w ith  th e  M il le r  
s o i l s  w ith  th e  1 to  50 r a t i o  u s in g  0.03N NH^F in  0.1N HCl. 
R e la t io n s h ip s  e x p re s se d  in  te rm s o f r - v a lu e s  f o r  th e  Y ahola 
s o i l  d id  n o t  fo llo w  a s e t  p a t t e r n .  Once more i t  i s  i n d i ­
c a te d  t h a t  th e  n a tu re  and am ounts o f  phosphorus compounds 
p r e s e n t  in  th e s e  s o i l s  v a ry  c o n s id e ra b ly .
I t  may b e  s t a t e d  t h a t  i n  a  g e n e r a l  way u s e  o f  a
t
0.1N HCl s o lu t io n  a t  a 1 to  20 s o i l  to  s o lu t io n  r a t i o  
y ie ld e d  v a lu e s  f o r  ex ch an g eab le  Ca, Mg, K and Na w hich 
ap p ro x im a ted  in  m agn itude  th o se  o b ta in e d  by th e  c o n v e n tio n a l 
NH^Ac e x t r a c t i o n .  The 0.1N HCl e x t r a c t io n  o f  s o i l  phosphorus 
a t  a  1 to  20 s o i l  to  s o lu t io n  r a t i o  l ik e w is e  y ie ld e d  r e s u l t s  
w hich  w ere r e l a t e d  in  d i r e c t i o n  even  though  n o t alw ays in
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m a g n i tu d e  t o  t h e  w i d e ly  u s e d  0 .03N  NH^F i n  0 .1N  HCl s o l u ­
t i o n .  H ow ever, i t  i s  p r o b a b l e  t h a t  u s e  o f  a  s t r o n g  a c i d  
s u c h  a s  HCl on c a l c a r e o u s  s o i l s  y i e l d e d  v a l u e s  f o r  c a l c i u m  
a n d  magnesium, w h ic h  w e re  h i g h e r  t h a n  a c t u a l  am o u n ts  p r e s e n t  
i n  t h e  e x c h a n g e  c o m p le x .  T h is  f a c t  was i n d i c a t e d  s t r o n g l y  
e s p e c i a l l y  a t  t h e  1 t o  50 s o i l  t o  s o l u t i o n  r a t i o  u s e d  on 
M i l l e r  a n d  Y a h o la  s o i l s .  F o r  s o i l  w i t h  p h o s p h o ru s  i n  t h e  
fo rm  o f  a c i d - s o l u b l e ,  c a l c iu m  p h o s p h a t e  a n d  w i t h  l i t t l e  o r  
no  " a d s o r b e d "  p h o s p h o r u s ,  a s  i s  b e l i e v e d  t o  e x i s t  i n  t h e  
n e a r  n e u t r a l  t o  c a l c a r e o u s  Y a h o la  a n d  M i l l e r  s o i l s ,  v a l u e s  
f o r  p h o s p h o r u s  e x t r a c t e d  by  a  s t r o n g  i n o r g a n i c  a c i d  s u c h  a s  
HCl w e re  l a r g e .  S in c e  c r o p s  on t h e s e  a l l u v i a l  s o i l s  
g e n e r a l l y  do n o t  r e s p o n d  t o  p h o s p h o r u s  f e r t i l i z a t i o n  an d  
s i n c e  b o t h  e x t r a c t a n t s  g ave  h i g h  p h o s p h o r u s  v a l u e s ,  i t  
a p p e a r e d  t h a t  b o t h  e x t r a c t a n t s  i n d i c a t e d  t h e  " a v a i l a b l e "  
p h o s p h o r u s  s t a t u s  r e a s o n a b l y  w e l l .  The h i g h e r  p h o s p h o ru s  
v a l u e s  i n  th e  a c i d i c ,  Red Bayou s o i l s  o b t a i n e d  w i t h  0 .03N  
NH^F i n  a  0 .1N  HCl s o l u t i o n  a s  co m p ared  t o  r e s u l t s  w i t h  
0 .1 N  HCl s o l u t i o n  w e re  a t t r i b u t e d  t o  t h e  r e m o v a l  o f  " a d s o r b ­
e d "  p h o s p h o r u s  w h ic h  was n o t  e x t r a c t e d  i n  0 .1N  HCl a l o n e ,  
e s p e c i a l l y  a t  t h e  lo w e r  r a t i o .  The c o r r e l a t i o n  b e tw e e n  t h e  
two m e th o d s  a t  t h e  1  t o  2 0  r a t i o  f o r  t h i s  s o i l  n e v e r t h e l e s s  
was h i g h l y  s i g n i f i c a n t  w i t h  a n  r - v a l u e  o f  0 .9 2 8  w h ic h  i n d i ­
c a t e d  t h a t  t h e  r e m o v a l  was p r o p o r t i o n a l .
10.4
TABLE XXIII
CORRELATION COEFFICIENTS SHOWING THE RELATIONSHIPS 
BETWEEN THE AMOUNTS OF PHOSPHORUS EXTRACTED BY 
0 .1 N  HCl AND BY O.03N NH4 F IN 0 .1 N  HCl AT 
1 TO 20 AND 1 TO 50 SOIL TO SOLUTION 
RATIOS USING VARIOUS SOIL 
SAMPLES FROM THREE SOIL SERIES
C o r r e l a t i o n  b e tw e e n : M i l l e r
S o i l 1
Y a h o la
S o i l
Red
Bayou
S o i l ^
P h o s p h o ru s  e x t r a c t e d  by  0 .1 N  HCl 
a n d  b y  0 .0 3 N  NH4 F + 0 .1 N  HCl a t  
1 : 2 0  r a t i o 0 .6 1 8 * 0 .5 6 9 * 0 .9 2 8 * *
P h o s p h o ru s  e x t r a c t e d  b y  0 .1 N  HCl 
a n d  b y  0 .0 3 N  NH4 F + 0 .1 N  HCl a t  
1 :5 0  r a t i o 0 .2 8 8 0 .8 3 0 * * 0 .1 8 6
P h o s p h o ru s  e x t r a c t e d  by  0 .1 N  HCl 
a t  1 :2 0  a n d  1 :5 0  r a t i o s 0 .9 2 6 * * 0 .6 7 9 * 0 .1 3 8
P h o s p h o ru s  e x t r a c t e d  by  0 .0 3 N  
NH4 F + 0 .1 N  HCl a t  1 :2 0  an d  
1 :5 0  r a t i o s 0 .4 6 9 0 .5 4 4 0 .9 8 4 * *
P h o s p h o ru s  e x t r a c t e d  by  0 .1 N  HCl 
a t  1 :2 0  a n d  0 .03N  NH4 F + 0 .1 N  HCl 
a t  1 :5 0  r a t i o s 0 .3 3 7 0 .6 9 8 * * 0 .9 0 4 * *
P h o s p h o ru s  e x t r a c t e d  by  0 .1 N  HCl 
a t  1 :5 0  a n d  0 .03N  NH4 F + 0 .1N  
HCl a t  1 :2 0  r a t i o s 0 .5 7 0 * 0 .1 0 5 0 .1 4 2
^ S i g n i f i c a n t  a t  t h e  5% l e v e l .
* * S i g n i f i c a n t  a t  t h e  1% l e v e l .
^-Three p r o f i l e s  o f  e a c h  s e r i e s  w e re  u s e d .  T h is  c o n ­
s i s t e d  o f  1 1 , 1 3 ,  a n d  14 s a m p le s  f o r  M i l l e r ,  Y a h o la ,  a n d  Red 
Bayou s o i l s ,  r e s p e c t i v e l y .
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V. I n t e r r e l a t i o n s h i p s  o f  P r o p e r t i e s
M ajor d i f f e r e n c e s  in  p h y s ic a l ,  ch em ica l and m in e ra lo -  
g i c a l  p r o p e r t i e s  o f  R ecen t Red R iv e r  a l l u v i a l  and P l e i s t o ­
cene s o i l s  w ere in d ic a te d  in  t h i s  i n v e s t i g a t i o n .  The m arked 
c o n t r a s t  in  c e r t a i n  s o i l  c h a r a c t e r i s t i c s  r e f l e c t e d  th e  
k in d s  and am ounts o f  p la n t  n u t r ie n t s  p r e s e n t  an d , t h e r e f o r e ,  
th e  p r e s e n t  and p o t e n t i a l  a g r i c u l t u r a l  v a lu e s  o f  th e s e  s o i l s .
The av e ra g e  c la y  c o n te n t  i n  s u r fa c e  h o r iz o n s  o f  
M i l le r  s o i l s  was a p p ro x im a te ly  f i f t y  p e r  c e n t  o f  th e  s o i l  
s o l i d s .  The rem a in d e r  c o n s is te d  m o s tly  o f  s i l t  b u t in c lu d ­
ed  sm a ll am ounts o f  sa n d . S i l t  and c la y  to g e th e r  t o t a l e d  
90 p e r  c e n t  o r  more by w eig h t in  M i l le r  s o i l s  (T ab le  I ) . As 
in d ic a te d  by d a ta  in  T ab le s  IV , V, and V I, th e s e  h ig h  
v a lu e s  e s p e c i a l l y  o f  c la y  b u t a l s o  s i l t  c o n te n t  w ere a s s o c i ­
a te d  w ith  th e  t o t a l  c a t io n  exchange c a p a c i ty .  In  g e n e r a l ,  
a s  v a lu e s  f o r  th e  l a t t e r  in c r e a s e d ,  th e  s o i l  t e x tu r e  became 
h e a v ie r .  The c o n t r ib u t io n  o f  th e  c la y  f r a c t i o n  to  c a t io n  
exchange c a p a c i ty  v a lu e s  became in c r e a s in g ly  a p p a re n t when 
th e  k in d s  o f  c la y  w ere c o n s id e re d  (T ab les  X I I I ,  XIV, XV).
The p red o m in an t c l a y  m in e ra ls  in  p r o f i l e s  o f  M il le r  was 
m o n tm o r i l lo n i te ,  i l l i t e ,  and k a o l i n i t e .  The r e l a t i v e l y  
h ig h  a d s o rp t iv e  c a p a c i ty  o f  m o n tm o r i l lo n ite  an d , to  a 
l e s s e r  d e g re e , i l l i t e  has in f lu e n c e d  th e  c a t io n  exchange
c a p a c i ty  v a lu e s  in  th e s e  s o i l s .
The h ig h e s t  n i t r o g e n  and c o n s e q u e n tly  o rg a n ic  m a t te r  
c o n te n t  in  th e  s u r f a c e  o f  H i l l e r  s o i l s  r e f l e c t e d  th e  h ig h e r  
v a lu e s  f o r  c a t io n  exchange c a p a c i ty  th a n  in  p r o f i l e s  o f  
Y ahola and Red Bayou (T a b le s  IV to  X I I ) . The a v e ra g e  n i t r o ­
gen c o n te n t  and th e  c la y  f r a c t i o n s  o f  Y ahola s u r f a c e  s o i l s  
w ere a p p ro x im a te ly  o n e - h a l f  and  o n e - f i f t h ,  r e s p e c t i v e l y ,  th e  
v a lu e s  o b ta in e d  w ith  M i l le r  s o i l s  (T ab le s  I I ,  V II , V I I I ,
I X ) . The c la y  and o rg a n ic  m a t te r  c o n te n ts  in  Y ahola s o i l s  
w ere a s s o c ia te d  w ith  s m a lle r  v a lu e s  in  t o t a l  c a t io n  exchange 
c a p a c i ty  w hich  w ere a p p ro x im a te ly  o n e - f o u r th  th e  v a lu e s  
o b ta in e d  w ith  M i l le r  s u r f a c e  s o i l s .
In  com p ariso n  to  b o th  Y ahola and M i l le r  s o i l s ,  th e  
exchange c a p a c i ty  and o rg a n ic  m a t te r  c o n te n ts  o f  Red Bayou 
s o i l s  were v e ry  low . M o n tm o ril lo n ite  c o n s t i t u t e d  from  10 
to  40 p e r  c e n t o f  s u r f a c e  c la y  f r a c t i o n s  in  M i l le r  and 
Y ahola s o i l s ,  w h ile  X -ray  a n a ly s e s  gave e v id e n c e  o f  i t s  
ab sen ce  in  th e  s u r f a c e  o f  th e  Red Bayou s o i l s  s tu d i e d .  Ac­
c o rd in g  to  Grim (4 3 ) ,  th e  c a t io n  exchange c a p a c i ty  p e r  100 
grams o f  k a o l i n i t e  i s  a p p ro x im a te ly  3 to  15 m i l l i e q u i v a l e n t s  
w hereas f o r  m o n tm o r i l lo n i te  i t  i s  80 to  150 m i l l i e q u i v a l e n t s . 
T h is  f a c t  may a c c o u n t in  p a r t  f o r  h ig h e r  c a t io n  exchange 
c a p a c i t i e s  o f  s u r f a c e  Y ahola and M i l le r  s o i l s
o v e r  Red Bayou s o i l s .  H ow ever, t h e  d i f f e r e n c e  i n  t e x t u r e  
o f  t h e  two s o i l s  i n  t e r m s  o f  p e r  c e n t  c l a y  p r e s e n t  w o u ld  
a c c o u n t  l a r g e l y  f o r  t h e  d i f f e r e n c e s  i n  c a t i o n  e x c h a n g e  
c a p a c i t y .  The Red Bayou i s  a  v e r y  f i n e  s a n d y  lo am , w h e r e a s  
t h e  Y a h o la  a n d  M i l l e r ,  e s p e c i a l l y  t h e  l a t t e r ,  a r e  h e a v i e r  
t e x t u r e d  s o i l s  ( T a b le s  I ,  I I ,  a n d  I I I ) .
The d a ta  on exchange c a p a c i ty  and o rg a n ic  m a t te r  co n ­
t e n t  a s  w e ll  a s  th e  k in d s  and am ounts o f  c la y  m in e ra ls  w ere 
i n  g e n e ra l  ag reem en t w ith  d a ta  r e p o r te d  In  o th e r  i n v e s t i g a ­
t i o n s .  In  m easu rin g  t o t a l  b ase  exchange c a p a c i ty ,  F rap s 
and Fudge (39) found 3 5 .9 6  m i l l i e q u iv a le n t s  p e r  100 grams 
i n  s u r fa c e  h o r iz o n s  o f  M il le r  c l a y .  T h e ir  g e n e ra l  o b s e rv a ­
t io n s  w ere t h a t  sands had  low exchange c a p a c i ty ,  sandy loams 
were s l i g h t l y  h ig h e r ,  loam s t i l l  h ig h e r  and c la y s  were th e  
h ig h e s t .  D ata  from  s o i l s  in v e s t ig a te d  show good agreem ent 
b o th  w i th in  and betw een  p r o f i l e s .
In  g ro u p in g  th e  s o i l s  o f  P r a i r i e  r e g io n  o f  th e  u p p er 
M is s i s s ip p i  V a lle y , Sm ith  e t  aJL. (91) c l a s s i f i e d  th e  young 
s o i l s  in  g roups w hich  w ere h ig h  b o th  in  b ase  s a t u r a t i o n  and 
2 to  1 c r y s t a l  l a t t i c e  ty p e  o f  c la y  m in e r a ls .  They c h a ra c ­
t e r i z e d  th e  more m a tu re  s o i l s  w ith  low p e r  c e n t  b ase  s a t u r a ­
t i o n ,  predom inance o f  c la y s  o f  th e  1 to  1 c r y s t a l  l a t t i c e  
ty p e  and some c la y  w ith  2 to  1 c r y s t a l  l a t t i c e .  G iesek in g
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(42) in  s tu d y in g  c l a y  m in e ra ls  in  s o i l s  found  t h a t  m on t­
m o r i l l o n i t e  was an  im p o r ta n t com ponent o f  s l i g h t l y  to  
m o d e ra te ly  w e a th e re d  s o i l s  w hich  have r e l a t i v e l y  h ig h  pH 
v a lu e s  and in  s o i l s  c o n ta in in g  la rg e  am ounts o f  o rg a n ic  
m a t t e r .  A cco rd in g  to  F is k  (36) th e  a l l u v i a l  m a te r i a l s  t h a t  
form  th e  P r a i r i e  t e r r a c e s  w ere d e p o s i te d  d u r in g  l a t e - P l e i s t o -  
cene  and e a r ly -R e c e n t  t im e , p ro b a b ly  betw een  100,000 and 
30 ,000  y e a rs  ag o . The more r e c e n t  sed im en ts  fo rm in g  th e  
M is s i s s i p p i  f i r s t  b o tto m  s o i l s  w ere d e p o s i te d  d u r in g  th e  
l a s t  30 ,000  y e a rs  o f  th e  q u a r te r n a r y  p e r io d .
The fo re g o in g  d is c u s s io n  o f  o th e r  i n v e s t i g a t io n s  
a p p e a r  t o  show m arked ag reem en t w ith  th e  r e s u l t s  o f  t h i s  
s tu d y ,  u s in g  Y ahola and M i l l e r  s o i l s  to  r e p r e s e n t  R ecen t 
a l l u v i a l  and Red Bayou to  t y p i f y  P le i s to c e n e  t e r r a c e  s o i l s .  
The s o i l s  o f  M i l le r  and  Y ahola s e r i e s  d e v e lo p in g  th e  R ecen t 
Red R iv e r  a l lu v iu m  a r e  f u l l y  s a t u r a t e d  w ith  b a s e s  and  co n ­
t a i n  a t  l e a s t  10 to  40 p e r  c e n t ,  u s u a l ly  m ore , o f  th e  2 to  
1 c r y s t a l  l a t t i c e  ty p e  c la y  m in e r a l s .  D ata  r e p o r te d  by 
Holmes and  H earns (48 ) in d ic a t e d  th e  r e l a t i v e l y  la r g e  
am ounts o f  2 to  1 c r y s t a l  l a t t i c e  ty p e  o f  c la y  m in e ra ls  in  
some o f  th e  sam ples t y p i c a l  o f  th e  a l l u v i a l  s o i l s  o f  th e  
w e s te rn  t r i b u t a r i e s  o f  th e  M is s i s s ip p i  R iv e r .  The p re s e n c e  
o f  r e l a t i v e l y  h ig h  am ounts o f  2 to  1 c r y s t a l  l a t t i c e  c la y s
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i n  R ecent a l l u v i a l  s o i l s  o f  th e  Red R iv e r  in  B o ss ie r  P a r is h  
r e f l e c t e d  th e  co m p o sitio n  o f  s o i l s  o f  d ry  a re a s  d e r iv e d  from 
Perm ian Red Beds w hich fa v o r  th e  fo rm a tio n  o f  t h i s  ty p e  o f  
c la y  m in e ra ls .  In  c o n t r a s t ,  th e  P le is to c e n e  t e r r a c e  s o i l s ,  
l i k e  th o se  o f  Red Bayou s e r i e s ,  a re  r e l a t i v e l y  s tro n g ly  
le ach e d  and a c id i c ,  c o n ta in  l i t t l e  o r  no m o n tm o r i l lo n it ic  
c la y  m in e ra ls  in  th e  u p p er h o r iz o n s  and a re  c h a ra c te r iz e d  
by a low p e r  c e n t  base  s a tu r a t i o n .
The av e rag e  v a lu e s  f o r  exchangeab le  p o tassiu m  and 
sodium  were h ig h e s t  in  M il le r  p r o f i l e s ,  low er in  Yahola s o i l s  
and lo w est in  Red Bayou p r o f i l e s .  These f in d in g s  su p p o rt 
r e p o r t s  t h a t  h e a v ie r  te x tu re d  s o i l s  g e n e ra l ly  c o n ta in  more 
exchangeab le  p o ta ss iu m  and sodium th a n  l i g h t e r  te x tu re d  
s o i l s .  S im ila r  r e s u l t s  on r e le a s e  o f  p o ta ss iu m  in  R ecent 
a l l u v i a l  s o i l s  o f  th e  Red R iv er v a l l e y  were r e p o r te d  by 
B yrnside (1 7 ) . He found t h a t  th e  amount o f  a c id  e x t r a c ta b le  
p o ta ss iu m  d e c re a se d  from s i l t y  c la y  loam to  loam to  v e ry  
f in e  sandy loam sam ples o f  M il le r  and Y ahola s o i l s .  The 
r e l a t i v e l y  h ig h  v a lu e s  f o r  p o ta ss iu m  and sodium in  some o f  
th e  Y ahola and M il le r  s o i l  sam ples a p p a re n tly  in d ic a te d  th e  
in f lu e n c e  o f  sed im en ts  o f  th e  a r id  p la in s  from th e  upper 
w a te r  o f  th e  r i v e r  and r e f l e c t  th e  co m p o sitio n  o f  th e  s o i l s .
The " a v a i la b le "  phosphorus s t a tu s  o f  th e s e  s o i l s
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p r o v i d e d  a n o t h e r  o p p o r t u n i t y  t o  c o n t r a s t  s o i l s  d e r i v e d  fro m  
o l d  a n d  R e c e n t  a l l u v i u m .  The Y a h o la  an d  M i l l e r  s o i l s  w e re  
fo u n d  t o  be  w e l l  s u p p l i e d  w i t h  p h o s p h o ru s  i n  c o m p a r is o n  t o  
t h e  s m a l l . am ou n ts  fo u n d  i n  t h e  Red Bayou s o i l s .  S e v e r a l  
f a c t o r s  may h a v e  b e a r i n g  on  t h e s e  d i f f e r e n c e s .
In  s tu d y in g  th e  a l l u v i a l  s o i l s  o f  th e  M is s is s ip p i  
R iv e r  and i t s  t r i b u t a r i e s ,  Holmes and Hearn (48) found t h a t  
th e  t o t a l  phosphorus c o n te n t  was h ig h e s t  in  th e  Red R iv e r  
bo ttom  s o i l s . As r e l a t e s  to  t o t a l  phosphorus in  c a lc a re o u s  
s o i l s ,  Thompson (96) m a in ta in e d  t h a t  R edd ish  P r a i r i e  s o i l s  
o f  Kansas and Oklahoma have more t o t a l  phosphorus th a n  s o i l s  
d e r iv e d  from  n o n c a lc a re o u s  m a t e r i a l s .  McGeorge and B reaze - 
a l e  (64) r e p o r te d  t h a t  c a r b o n a te - a p a t i t e  was form ed in  s o i l s  
c o n ta in in g  h ig h  p e rc e n ta g e  o f  ca lc iu m  c a rb o n a te .  E v idence 
o f  fo rm a tio n  o f f lu o r in e - c o n ta in in g  a p a t i t e  in  c a lc a re o u s  
s o i l  has been  g iv e n  by M a c ln tire  and H a tch e r (61) and 
o th e r s  (70) . A cco rd ing  tp  Burd (15) th e  low er ca lc iu m  co n ­
c e n t r a t io n s  te n d  to  be a s s o c ia te d  w ith  h ig h e r  p h o sp h a te  co n ­
c e n t r a t io n s  in  a w a te r  s o lu t io n .  S in ce  M il le r  and Y ahola 
s o i l s  a r e  c a lc a re o u s  and  have a h ig h  ca lc iu m  c o n te n t ,  th e  
lo s s  o f  p h o sp h a te  by le a c h in g  due to  s o l u b i l i t y  o f  phosphorus 
compounds sh o u ld  have rem ained  a t  a minimum d u r in g  s o i l  
d ev e lo p m en t.
The s t r i k i n g  d i f f e r e n c e  in  v a lu e s  o b ta in e d  f o r  p h o s­
p ho rus by d i l u t e  a c id  e x t r a c t io n  (T ab les  XX, XXI, X X II)  s e r v ­
ed  a s  a d d i t io n a l  ev id en ce  in  su p p o r t o f  th e  c o n te n t io n  t h a t  
phosphorus o f  c a lc a re o u s  and h ig h ly  b u f fe re d  s o i l s  o f  M il le r  
and Y ahola s e r i e s  i s  e a s i l y  e x t r a c ta b le  by d i l u t e  s t r o n g  
m in e ra l  a c id s .  The la rg e  am ounts e x t r a c te d  su g g e s t t h a t  
th e  phosphorus in  R ecen t Red R iv e r  a llu v iu m  i s  ad e q u a te  f o r  
optimum p la n t  g ro w th . Under c a lc a re o u s  c o n d i t io n s  o f  
Y ahola and M il le r  s o i l s  th e  p h o sp h a te  io n s  may be ad so rb e d  
on th e  s u r fa c e s  o f  c a l c i t e  c r y s t a l s  (9) o r  p r e c i p i t a t e d  a s  
t r i c a l c iu m  p h o sp h a te , f l u o r o a p a t i t e  o r  hydroxy a p a t i t e  (53 , 
6 1 ,7 0 ) .  I n  any o f  th e s e  s i t u a t i o n s ,  d i l u t e  a c id s  would 
e x t r a c t  th e  p h o sp h a te .
The Red Bayou s o i l s  h a v e  b e e n  u n d e r g o i n g  w e a t h e r i n g  
p r o c e s s e s  f o r  a  l o n g e r  p e r i o d  o f  t im e  t h a n  M i l l e r  a n d  Y a h o la  
d u r i n g  w h ic h  t im e  a  m a jo r  p o r t i o n  o f  t h e  e x c h a n g e a b le  b a s e s  
w e re  l e a c h e d  o u t  t h e r e b y  l e a v i n g  a n  a c i d  c o n d i t i o n  i n  t h e  
Red Bayou s o i l s .  U nd er  t h e s e  c o n d i t i o n s  t h e  m o n t m o r i l l o n i t e ,  
i l l i t e  a n d  o t h e r  2 : 1  t y p e s  o f  c l a y  h a v e  d e c r e a s e d  g r a d u a l l y ,  
p r e s u m a b ly  by  c h e m i c a l  a l t e r a t i o n s  t o  k a o l i n i t e  a n d  o t h e r  
p r o d u c t s  i n c l u d i n g  f r e e  i r o n  a n d  a lum inum  o x i d e s  (9 1 ) .
Under th e s e  c irc u m s ta n c e s  b ased  on B u rd 's  r e p o r t  (1 5 ) , i t  
can  be deduced t h a t  a s  th e  ca lc iu m  d e c re a se d  and a c i d i t y
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I n c re a s e d , th e  c a l c i t i c  p h o sp h a te s  o r i g i n a l l y  p r e s e n t  were 
d is s o lv e d  o n ly  to  have th e  phosphorus become 'a d s o rb e d ' by 
1 :1  c la y  s u r f a c e s  o r  'p r e c i p i t a t e d '  a s  v a r io u s  compounds o f  
i r o n  and aluminum (3 0 ,9 9 ) .  These phosphorus compounds a re  
n o t  r e a d i l y  c e d is s o lv e d  in  s im p le  d i l u t e  a c id  s o lu t io n s  b u t 
su ch  phosphorus can  be r e le a s e d  in  p a r t  by th e  in c lu s io n  o f  
a re p la c e m e n t io n  such  as f lu o r id e  (9 4 ,6 2 ) .
B y rn sid e  and S tu r g i s  (18) in  s tu d y in g  s o i l  phosphorus 
a v a i l a b i l i t y  a s  r e l a t e d  to  su g a r  cane co n c lu d ed  t h a t  i f  
s o i l  t e s t  showed l e s s  th a n  75 p a r t s  o f  " a v a i la b le "  p h o s­
p ho rus p e r  m i l l i o n  p a r t s  o f  s o i l ,  a su g a r  cane; c ro p  c o u ld  
be e x p e c te d  to  re sp o n d  to  an  a p p l i c a t io n  o f  phosphorus to  
th e  s o i l .  R e g a rd le s s  o f  s o lu t io n s  and s o i l  to  e x t r a c t a n t  
r a t i o s  u sed  in  th e  p r e s e n t  s tu d y , a l l  o f  th e  av e ra g e  v a lu e s  
f o r 'a v a i l a b l e "  phosphorus o f  M il le r  and Y ahola s o i l s  e x ­
ceeded  75 p a r t s  p e r  m i l l io n  (T ab les  XX, XXI, X X II). Ac­
c o r d in g ly ,  th e s e  s o i l s  sh o u ld  be w e ll  s u p p lie d  w ith  a v a i la b le  
phosphorus even  tho u g h  i t  i s  re c o g n iz e d  t h a t  re sp o n se s  v a ry  
w ith  th e  i n d i c a to r  c ro p  u se d  ( 7 ) .
The d a ta  i n  T ab le  XXII in d ic a te d  a low l e v e l  o f  
" a v a i l a b le "  phosphorus in  Red Bayou s o i l s .  These low v a lu e s  
w ere o b ta in e d  w ith  two s o lu t io n s  and f o r  d i f f e r e n t  s o i l  to  
s o lu t io n  r a t i o s .  The r e s u l t s  su g g e s te d  t h a t  in  a s s e s s in g
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th e  a v a i la b le  phosphorus o f  th e  t e r r a c e  s o i l s  o f  th e  Red 
R iv e r  a llu v iu m  th e  "a d so rb e d "  phosphorus f r a c t i o n  sh o u ld  
be c o n s id e re d , w hereas in  M il le r  and Y ahola s o i l s  o f  th e  
Red R iv e r  bo ttom  t h a t  form o f  phosphorus i s  o f  l e s s  im por­
ta n c e .  The r e s u l t s  o f  B y rn sid e  and S tu r g i s  (18) on P l e i s t o ­
cene t e r r a c e s  and R ecen t a l l u v i a l  s o i l s  o f  th e  M is s is s ip p i  
R iv e r  w ere s im i l a r  in  t r e n d  to  th o s e  p r e s e n t ly  r e p o r te d  f o r  
th e  Red R iv e r  a llu v iu m  and i t s  a d ja c e n t  P le is to c e n e  t e r r a c e  
s o i l s •
The com parison  o f  s o i l  c h a r a c t e r i s t i c s  p re s e n te d  f o r  
Red Bayou and f o r  M il le r  and Y ahola s o i l s  shows t h a t  th e  
d e p o s i t io n s  w hich  made up th e  t e r r a c e s  a lo n g  th e  Red R iv e r 
have d ev e lo p ed  in to  r e l a t i v e l y  m a tu re  s o i l s .  S in ce  t h i s  
t e r r a c e  m a te r i a l  i s  p o s tu la te d  to  be o f  th e  P le is to c e n e  
ep o ch , tim e has p e rm it te d  m a n i f e s ta t io n  o f  th e  e f f e c t s  o f  
lo c a l  c l im a te  and v e g e ta t io n  in  th e  s o i l  p r o f i l e s .  D i s t i n c t  
d i f f e r e n c e s  betw een  th e  number o f  h o r iz o n s  and in  th e  d eg ree  
o f  th e  developm ent o f  th e  h o r iz o n s  were re c o rd e d  when d e s ­
c r ib in g  th e  Red Bayou a s  a g a in s t  th e  Y ahola and M il le r  
s o i l s . The M i l le r  and Y ahola s o i l s  d e r iv e d  from  Red R iv e r 
a l lu v iu m , p resum ab ly  d e p o s i te d  d u r in g  th e  R ecen t epoch , a r e  
c o n s id e re d  young and im m ature in  p r o f i l e  d ev e lo p m en t, t h e r e ­
f o r e ,  la c k in g  th e  m o rp h o lo g ic a l f e a tu r e s  d i s c e r n ib le  in  Red 
Bayou p r o f i l e s .
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The m in e ra lo g ic a l  d a ta  o b ta in e d  gave su p p lem en ta ry  
ev id en ce  r e l a t i v e  to  d i f f e r e n c e s  betw een  th e s e  s o i l s .  The 
m in e ra lo g ic a l  c o n te n ts  o f  R ecen t Red R iv e r  a llu v iu m  r e p r e ­
s e n te d  by H i l l e r  and Y ahola w ere o f  p a r t i c u l a r  s ig n i f i c a n c e  
i n  m easu rin g  th e  r e l a t i v e  amount o f  w e a th e r in g  in  th e s e  
s o i l s .  The p re se n c e  o f  a  h ig h  p r o p o r t io n  o f  2 :1  ty p e  o f  
c y r s t a l  l a t t i c e  a s s o c ia te d  w ith  v e ry  h ig h  p e r  c e n t  o f  b ase  
s a t u r a t i o n  in  c la y s  o f  R ecen t a llu v ia -1  s o i l s  was i n t e r p r e t ­
ed as  an  in d ic a t io n  o f  t h e i r  e a r ly , s ta g e  o f  s o i l  d ev e lo p m en t. 
The o ld e r  s o i l s  d e r iv e d  from  P le is to c e n e  a llu v iu m  and 
r e p r e s e n te d  by Red Bayou p r o f i l e s  showed low er am ounts o f  
2 :1  ty p e s  o f  c r y s t a l  l a t t i c e  in  th e  c la y  f r a c t i o n  su ch  as 
m ig h t be ex p e c te d  from  lo n g  p e r io d s  o f  m o d e ra te ly  in te n s e  
w e a th e r in g  u n d er th e  p r e v a i l in g  e n v iro n m e n ta l c o n d i t io n s .
L a s t ly ,  f e r t i l i t y  c h a r a c t e r i s t i c s  o f  th e  s o i l s  s tu d ie d  
d e f i n i t e l y  p la c e d  th e  s o i l s  in  two groups w hich c o u ld  e a s i l y  
be a s s o c ia te d  w ith  t h e i r  fo rm a tio n . The Red Bayou s o i l s  w ere 
i n f e r t i l e  w ith  h ig h  a c i d i t y ,  low c o n te n t  o f  ex ch an g eab le  
b a s e s ,  low p h o sp h o ru s , and low o rg a n ic  m a t te r  and c a t io n  
exchange c a p a c i ty .  These p r o p e r t i e s  ty p i f y  th e  av e ra g e  
m a tu re  s o i l .  In  th e s e  s o i l s  p la n t  n u t r i e n t s  m ust be s u p p lie d  
by f e r t i l i z e r s  w i th in  th e  fram ew ork o f  an  o v e r - a l l  sound 
s o i l  and c ro p  management program  f o r  a t ta in m e n t  o f  eco n o m ica l
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p ro d u c t io n .  In  c o n t r a s t .  M il le r  and Y ahola s o i l s  a r e  r e l a ­
t i v e l y  r i c h  in  b a s e s ,  p h o sp h o ru s , and c la y  and r e q u i r e  
minimum f e r t i l i z a t i o n ,  u s u a l ly  w ith  n i t r o g e n  o n ly , f o r  h ig h  
and econom ical c ro p  p ro d u c tio n .
On th e  b a s i s  o f  th e  above a n a ly s i s  o f  th e  p r o d u c t iv i ty  
s t a t u s  o f  th e s e  s o i l s ,  i t  i s  to  be e x p e c te d  t h a t  th e  R ecen t 
Red R iv e r  a l l u v i a l  s o i l s  o f  M il le r  and Y ahola s e r i e s  con­
s t i t u t e  th e  p ro m in en t a g r i c u l t u r a l  a r e a s  o f  B o s s ie r  P a r is h  
and o f  o th e r  p a r is h e s  a lo n g  th e  r i v e r .  The d u ra b le  q u a l i ­
t i e s  o f  th e s e  s o i l s  e x p la in  why row and c a sh  c ro p s  a r e  
r e p e a te d ly  grown w ith  o n ly  slow  o r  no a p p a re n t d e t e r i o r a t i o n  
o f  t h e i r  f e r t i l i t y  s t a t u s .  In  t h i s  p ro p e r ty  i t  i s  p o s s ib le  
to  r e l a t e  th e s e  R ecen t a l l u v i a l  s o i l s  to  o th e r  h ig h ly  
f e r t i l e  s o i l s  o f  th e  f lo o d  p la in s  o f  th e  M is s is s ip p p i  R iv e r  
i n  th e  U n ite d  S t a t e s ,  o f  th e  N ile  R iv e r  in  E gypt and A nglo- 
E g y p tia n  Sudan, o f  th e  T ig r is -E u p h ra te s  R iv e r  i n  I r a q ,  o f  
th e  Indus-G anges r i v e r  system  in  I n d ia ,  Y ellow  R iv e r  in  
C hina and o f  o th e r  s im i la r  a r e a s  o v e r th e  w o rld .
SUMMARY AND CONCLUSIONS
Ranges in  c e r t a i n  s o i l  p r o f i l e  c h a r a c t e r i s t i c s  o f  
th r e e  im p o rta n t a g r i c u l t u r a l  s o i l  s e r i e s  in  B o s s ie r  P a r is h ,  
L o u is ia n a , were in v e s t ig a te d .  P a r t i c u l a r  em phasis was g iven  
to  th e  k in d , am ount, and d i s t r i b u t i o n  o f c la y  and th o se  
p la n t  n u t r i e n t s  w hich a f f e c t  th e  g e n e ra l  f e r t i l i t y  l e v e l  o f 
th e  s o i l .  T hree p r o f i l e s  were u sed  to  r e p r e s e n t  each  o f  
th e  th r e e  s o i l  s e r i e s  w hich w ere M i l le r ,  Y ahola and Red 
Bayou (now c o r r e la te d  as T i ld e n ) . In  a d d i t io n ,  d a ta  were 
o b ta in e d  to  compare O.lN HC1 w ith  norm al ammonium a c e ta te  
a s  an e x t r a c t in g  s o lu t io n  f o r  exchangeab le  b a se s  and; O.lN 
HC1 w ith  0.03N NH^F in  O.lN RCl as an e x t r a c ta n t  fo r  
" a v a i la b le "  s o i l  phosphorus in  b o th  th e  c a lc a re o u s  M il le r  
and Y ahola and in  th e  a c id  Red Bayou s o i l  p r o f i l e s . These 
s o lu t io n s  were u sed  a t  d i f f e r e n t  s o i l  to  s o lu t io n  r a t i o s .
Com plete f i e l d  d e s c r ip t io n s  o f  th e  n in e  s o i l  p r o f i l e s  
w ere made, in c lu d in g  lo c a t io n ,  t e x tu r e ,  s t r u c t u r e ,  con ­
s i s t e n c e ,  and c o lo r .  D e te rm in a tio n s  o f  t o t a l  c a t io n  e x ­
change c a p a c i ty ,  exchangeab le  b a s e s ,  ex ch an g eab le  hydrogen , 
pH v a lu e s , a v a i la b le  phosphorus and t o t a l  n i t r o g e n  c o n te n t 
were made on each  h o r iz o n  in  each  p r o f i l e .  M echanical
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a n a l y s e s  a n d  m i n e r a l o g i c a l  i n v e s t i g a t i o n s  by X - r a y  d i f ­
f r a c t i o n  w ere  made o f  c e r t a i n  s a m p le s  i n  e a c h  p r o f i l e .
The a n a l y t i c a l  r e s u l t s  p r e s e n t e d  i n  t a b u l a r  o r  
g r a p h i c a l  fo rm , w ere  d i s c u s s e d  i n  r e l a t i o n  t o  t h e  s o u r c e  o f  , 
p a r e n t  m a t e r i a l ,  d e v e lo p m e n t  o f  t h e  s o i l s ,  p r e s e n t  c h a r a c t e r ­
i s t i c s  o f  t h e  s o i l  p r o f i l e s ,  an d  n u t r i e n t  s t a t u s  b e a r i n g  on
♦
. th e  u t i l i z a t i o n  o f  th es .e  s o i l s .
M e c h a n ic a l  a n a l y s i s  d a t a  . i n d i c a t e d  t h a t  t h e  v e r t i c a l  
v a r i a t i o n  i n  t e x t u r e  was g r e a t e r  i n  Y a h o la  s o i l  p r o f i l e s  
t h a n  i n  t h e  p r o f i l e s  o f  t h e  M i l l e r  s e r i e s .  T hese  v a r i a t i o n s  
w ere  i n t e r p r e t e d  a s  t h e  re s i - . l t .  o f  g e o l o g i c a l  d e p o s i t i o n s .
I n  Red Bayou p r o f i l e s  t h e  t e x t u r e  became h e a v i e r  w i t h  d e p th  
a s  a  r e s u l t  o f  s o i l  fo rm in g  p r o c e s s e s .  The s u r f a c e  s o i l  
t e x t u r e s  o f  M i l l e r ,  Y a h o la ,  a n d  Red Bayoy s o i l s  w ere  fo u n d  
t o  be  h e a v y ,  i n t e r m e d i a t e  a n d  l i g h t ,  r e s p e c t i v e l y .
More p r o f i l e  d e v e lo p m e n t  was e v i d e n t  i n  t h e  c o a r s e r  
t e x t u r e d ,  b e t t e r  d r a i n e d  s o i l s  on t h e  P l e i s t o c e n e  t e r r a c e  
t h a n  i n  f i n e - t e x t u r e d ,  p o o r l y  d r a i n e d  f i r s t  b o t to m  a l l u v i a l  
s o i l s  o f  t h e  Red R i v e r .  The s o i l  p r o f i l e s  o f  t h e  a l l u v i a l  
M i l l e r  a n d  Y a h o la  s e r i e s  show ed l i t t l e  e v id e n c e  o f  p r o f i l e  
d e v e lo p m e n t  w h i l e  t h e  Red Bayou s o i l  p r o f i l e s  d e r i v e d  from  
P l e i s t o c e n e  t e r r a c e  m a t e r i a l  h a d  d i s t i n c t  h o r i z o n s  w h ic h  
c o n t a i n e d  i n c r e a s i n g  am oun ts  o f  c l a y  w i t h  d e p t h .  The
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m in e ra lo g ic a l  co m p o sitio n  o f th e  M il le r  and Y ahola p ro ­
f i l e s  was s i m i l a r .  Both s o i l s  c o n ta in e d  m o n tm o rillo n d te  
and i l l i t e  c la y s  in  m odera te  q u a n t i t i e s .  Red Bayou s o i l  
c o n ta in e d  no m o n tm o n illo n ite . I l l i t e  was th e  o n ly  one o f  
th e  2 :1  ty p e  c r y s t a l  l a t t i c e  c la y s  in d ic a te d  as  p r e s e n t  in  
th e  s u r fa c e  la y e r  o f  th e  Red Bayou s o i l .
The’ ch e m ica l co m p o sitio n  o f th e  s o i l s  r e f l e c t e d  th e  
• so u rce  o f  th e  m a te r i a l  from w hich i t  was d e r iv e d .  The r e l a -  
•t i v e l y  h ig h  phosphorus and t o t a l  b a se  c o n te n ts  fu rn is h e d  . 
ev id en ce  a s  to  th e  in f lu e n c e  o f  Perm ian  Red Beds o f  Texas 
and  Oklahoma on th e  R ecen t Red R iv e r a l lu v iu m . No such  
in f lu e n c e  was e v id e n t  in  th e  P le is to c e n e  t e r r a c e  s o i l s .
R ecen t a l l u v i a l  s o i l s  o f  th e  Red R iv e r  f lo o d  p l a i n  c o n ta in e d  
r e l a t i v e l y  h ig h  phosphorus c o n te n t ,  h ig h  p e rc e n ta g e  b ase  
s a t u r a t i o n ,  low a c i d i t y ,  and 2 :1  expan d in g  c r y s t a l  l a t t i c e  
c la y  w hereas th e  P le is to c e n e  s o i l s  d id  n o t  show 2 :1  expand ing  
c r y s t a l  l a t t i c e  c la y  in  th e  s u r fa c e  l a y e r s .  B ecause o f  t h e i r  
c h e m ic a l, p h y s ic a l  and m in e ra lo g ic a l  c h a r a c t e r i s t i c s  M il le r  
and Y ahola s o i l s  r e p r e s e n t  f e r t i l e  and p ro d u c tiv e  s o i l s  on 
w hich  im p o rta n t c a sh  c ro p s  a r e  grown and on w hich th e  a g r i ­
c u l t u r a l  income o f  B o s s ie r  and o th e r  Red R iv e r  P a r is h e s  
l a r g e ly  depend . In  c o n t r a s t ,  Red Bayou s o i l s  a r e  i n f e r t i l e  
and p r o d u c t iv i ty  o f  th e  s o i l s  r e s t s  l a r g e ly  on th e
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management program  fo llo w e d .
U sing  r e s u l t s  o b ta in e d  w ith  norm al ammonium a c e ta t e  
a s  a r e f e r e n c e  f o r  m easu rin g  ex ch an g eab le  b a s e s ,  i t  ap p eared  
t h a t  O .lN  HC1 s o lu t io n  a t  a 1 to  20 s o i l  to  s o lu t io n  r a t i o  
was s u p e r io r  to  th e  w id e r  1 to  50 r a t i o ,  b u t u se  o f  a s t r o n g  
a c id  s o lu t io n  f o r  t h i s  p u rp o se  on c a lc a re o u s  s o i l s  had 
obv ious d is a d v a n ta g e s  . in  m easu rin g  ca lc iu m  and m agnesium .
In  s tu d y in g  phosphorus e x t r a c t io n  from  th e  c a lc a re o u s  M il le r  
and  Y ahola s o i l s  w ith  O .lN  HC1, i t  was found t h a t  a 1 to  20 
s o i l  to  s o lu t io n  r a t i o  was s u p e r io r  to  a  1 to  50 s o i l  to  ‘ 
s o lu t io n  r a t i o  in  d u p l ic a t in g -  th e  amount o f  phosphorus e x ­
t r a c t e d  by th e  more commonly- a c c e p te d  0.03N NH^F a t  O.lN 
HC1 s o lu t io n  a t  a 1 to  20 r a t i o .  Use o f ‘ th e  O.lN HC1 w ith  
th e  m a tu re  h ig h ly  w ea th ered -R ed  Bayou s o i l  d id  n o t  a p p e a r  
to  e x t r a c t  phosphorus in  s a t i s f a c t o r y  ag reem en t w ith  th e  
ammonium f lo u r i d e  and h y d ro c h lo r ic  a c id  s o lu t io n ,  e s p e c i a l ly  
a t  a  narrow  r a t i o .
On t h e  b a s i s  o f  t h e  e v i d e n c e  a c c u m u l a t e d  t h e  f o l l o w ­
in g  c o n c l u s i o n s  a r e  d raw n :
1 .  M i l l e r  a n d  Y a h o la  s o i l s  a r e  c l o s e l y  r e l a t e d  s o i l s  
f ro m  t h e  s t a n d p o i n t  o f  s o u r c e  a n d  t im e  o f  d e p o s i t i o n  o f  t h e i r  
p a r e n t  m a t e r i a l ,  i m m a t u r i t y  i n  s o i l  d e v e lo p m e n t ,  h i g h  b a s e  
s a t u r a t i o n ,  low  a c i d i t y ,  a n d  k i n d  o f  c l a y  b u t  d i f f e r  i n
120
t e x t u r e  and  i n  t h e  d e g r e e  o f  v a r i a t i o n  o f  p r o f i l e  c h a r a c t e r ­
i s t i c s ,  The M i l l e r  s o i l s  a r e  h e a v i e r  i n  t e x t u r e  an d  more 
c o n s i s t e n t  w i t h  d e p th  i n  t h e  p r o f i l e  t h a n  Y ah o la  s o i l s .
2 .  Red Bayou ( T i l d e n )  s o i l s  a r e  m a r k e d ly  d i f f e r e n t  
f ro m  t h e  M i l l e r  and  Y ah o la  s o i l s  i n  t o p o g r a p h i c a l  p o s i t i o n ,  
t im e  o f  d e p o s i t i o n  o f  p a r e n t  m a t e r i a l ,  d e g r e e  o f  p r o f i l e  
d e v e lo p m e n t ,  t y p e s  o f  c l a y ,  an d  b a s e  s a t u r a t i o n .
The Red Bayou s o i l s  w ere  d e r i v e d  fro m  o l d e r  p a r e n t  
m a t e r i a l  p r e s f e n t l y  o c c u p y in g  . t e r r a c e  p o s i t i o n s  t h a t  h ave  
b e e n  s e v e r e l y  l e a c h e d  o f  b a s e s  and  fo rm ed  i n t o  w e l l  d e v e lo p e d  
p r o f i l e s  w h ic h  a te  a c i d  t h r o u g h o u t '  and  c o n t a i n  m o s t ly  c l a y  
6 t h e r  t h a n  m o n t m o r i l l o n i t i c  t y p e s ,
3 .  M i l l e r  and  Y a h o l a - s o i l s  a r e  m ore  f e r t i l e  and  
t h e r e f o r e ,  o f  g r e a t e r  a g r i c u l t u r a l  im p o r ta n c e  t h a n  Red 
Bayou s o i l s ,
4 .  A d d i t i o n a l  c o m p a r is o n s  b e tw e e n  O .lN  HC1 a s  a n  
e x t r a c t i n g  s o l u t i o n  f o r  b a s e s  an d  " a v a i l a b l e ”  p h o s p h o ru s  
a n d  a c c e p t e d  e x t r a c t a n t s  a r e  n e c e s s a r y  b e f o r e  a  d e f i n i t e  
r e c o m m e n d a t io n  o f  i t s  v a l u e  c a n  be  made j u d i c i o u s l y .
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